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The 


This year the Conference of the Institution of 
British Foundrymen is to be held in Manchester 
from Wednesday, June 13, to Friday, June 15, 
and represents a return to normal conditions. It 
is pleasing to note that the industrial conditions 


are allowing the President-elect, Mr. Oliver 
Stubbs, to have the Conference in his home town. 


Previously, when he was President, trade condi- 
tions were at their very worst, and this, coupled 
with other difficulties, caused the Conference to 
be held in Blackpool. This, though on a small 
seale, will ever remain in the minds of the parti- 
cipants as one of the most delightful of all con- 
ferences. On that occasion only two Papers were 
read, but both struck at the root of foundry 


practice and created a most useful contribution to 
Last year, at Bir- 


the knowledge of cast-iron. 


mingham, a most ambitious programme was 
carried through, but it left but little time for 


extensive discussion, This year a mean has been 
struck and tour papers are to be presented. The 
one of most general interest is that by Projessor 
Campion and Mr. J. MeKachen, which deals with 
‘**Qilsand Cores and Binders,” as it presents 
interest for every foundryman. Steel founders 
are to be catered for by two papers by Major 
R. A. Bull and Mr. FF. A. Melmoth, both of 
which will no doubt deal exhaustively with the 
electric furnace method of producing castings. 
For those mainly interested in cast-iron, Professor 
Siegle’s Paper on ‘ Carbon in Cast-iren ’’ will be 
the main attraction, as it deals with an old sub- 
ject in a new light. It is to be regretted that 
there is no paper dealing directly with non-ferrous 


foundry practice, beyond —core-making. The 
international character of the meeting is being 
well maintained, as two of the lecturers, Major 


ull and Professor Siegle, represent the American 
Foundrymen’s Association and the Association 
Technique de Fonderie Francais respectively. 

Works visits and excursions are to be of an 
interesting character, and include the important 
chain-making concern of Messrs. Hans Renolds, 
Limited, and the silica brick factory of Messrs. the 
Derbyshire Silica Firebrick Company. Of an 
interesting and unusual character is the trip down 
the Manchester Ship Canal. No better means 
could possibly be devised for social intercourse 
than that provided by a steamer trip, as it allows 
of a restricted movement of the best type. 

There is every reason why the 1923 Manchester 
Conference should be an outstanding success. The 
accessibility of the town is unquestionable, and its 
hospitality renowned. In speaking of other con- 
ferences, we have pointed out that such gatherings 
afford the visitor the opportunity of hearing the 


hest brains which British foundry practice can 
produce discuss problems of bhasie interest for 
foundrymen. Associated with this are the 


numerous unrecorded ‘‘ shop talks ’ which are an 
integral part of any conference and of unques- 
tionable importance. 

Mr. Stubhs and his committee are to be con- 
eratulated on the interesting programme they 
have prepared. This we have detailed on page 412 
of this issue. 


The Testing of Foundry Sands. 


There has recently been a considerable amount 
of research carried out on the testing of foundry 
sands. At the York meeting of the Tron and 
Steel Institute Mr. Holmes dealt with the subject, 
utilising the standards originated by Professor 
Boswell. This was followed by Mr. 0. Smalley at 
the London Branch of the Institution of British 
Foundrymen, who has created his own standards, 
and, finally, Mr. J. E. Fletcher, at the recent 
spring meeting of the Tron and Steel Institute, 


who dealt with, inter alia, the subsistence test. 
Whilst this may appear that progress is being 


made, it is apparent that true progress may be 
retarded, and further researches will become neces- 
sary to correlate the results obtained. We sug- 
gest that whilst the subject is still in its infaney, 
and confidently asserting that sufficient knowledge 
is available to form a base, a national committee 
should be established to place some of the stan- 
dards on a basis acceptable to all workers, so that 
any departure that may be made can bear a defi- 
nite relationship to national standards. This will 
allow foundrymen to create standards in their 
minds for ready comparison Once these are fixed, 
new methods, or variations from old, will be readily 
judged by the foundrymen as being inferior or 
superior to national standard. 
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Use of Liquid Fuel in Metallurgical Furnaces.” 


By R. C. Helm. 


The use of oil as a fuel in furnaces for metal- 
lurgical purposes dates back a good many years, 
and the demand for it is constantly increasing. 
The calorific value of the fuel oils in common use 
varies from about 141,800 to 152,400 B.T.U. per 
gall. with corresponding density as measured by 
the Beaumé hydrometer of 30 deg. to 12 deg. at a 
temperature of 60 deg. Fah. As oil is purchased 
by the gallon, the heavier but more viscous fuel 
oils, therefore, have the higher thermal values. 
The thermal value of the oil, however, does not 
necessarily indicate its adaptability for furnace 
use, as other features, such as the content of im- 
purities and size of furnace installation, must be 
taken into consideration in deciding whether the 
heavy and more viscous oils should be used in 
preference to the lighter and more fluid oils. 

The introduction of by-product coke plant 
increased the available amount of coal tar to such 
an extent as to result in making coal tar available 
as a liquid fuel for use in metallurgical furnaces. 
In addition to tar, the by-product coke plant also 
furnished a supply of gas for the same purpose. 
The usual proximity of the by-product coke-oven 
plant to the open-hearth plant supplies a very 
good opportunity of utilising both coke-oven gas 
and tar as open-hearth fuel to the economic bene- 
fit of both plants. Tar has a thermal capacity of 
about 155,000 to 162,000 B.T.U. per gall. Coke- 
oven gas as used is debenzolated and has a thermal 
capacity averaging 540 B.T.U. per cub. ft. 

The use of coal tar and the heavier oils requires 
careful heating of the oil in supply tanks so that 
they can be sufficiently reduced in viscosity to 
enable them to be pumped to the burner at the 
furnace. As heating vaporises any light oils 
present, tanks should be vented at the top to 
permit of their removal from the system. Heating 
of tar and heavy fuel oil is also essential in order 
to obtain proper atomising of the oil at the 
furnace. Failure to provide sufficient heat to 
heavy fuel oil or tar cannot help but result in 
unsatisfactory results from the furnace in which 
it is used, due to the failure of the burner to 
—- its proper function. After bringing the 
iquid fuel to the furnace under suitable tempera- 
ture for atomising, the success of using it depends 

on burner design, furnace construction and the 
proper application of the burner to the furnace. 

Many kinds of burners have been designed for 
general furnace use. They are intended to 
accomplish atomisation by (1) mechanically 
breaking up the liquid fuel into minute particles; 
(2) by breaking up the liquid fuel with an air 
or steam spray; and (3) by vaporising. Attempts 
made to apply the last-mentioned process to fuel 
oil by superheating to a temperature sufficient for 
vaporising have not as yet been demonstrated as 
practicable, due to the deposition of solid coke in 
the vaporising chambers, with consequent clogging 
of the system. Mechanical atomisation, while 
practised to a very large extent with steam boilers, 
has unfortunately not been developed for general 
application to metallurgical furnaces. Burners 
which find extensive use in metallurgical furnaces, 
however, are those types which accomplish atomi- 
sation by spraying either with steam or compressed 
air under variable pressures dependent on furnace 
requirements, 


Use of Liquid Fuels in Open-Hearth Furnaces. 

Where open-hearth practice has been developed 
for the use of tar alone or in combination with 
coke-oven gas, with consequent closing down of 
the gas producers, fuei oil may be substituted for 
tar to permit continuous furnace operations if 
the regular supply of coal tar is interrupted for 
short periods of time. As the equipment neces- 
sary for using tar is similar to that used for oil, 
such a change may be quickly accomplished. It is 
a good plan, however, when making such a change, 
to clean out the system with steam under high 
pressure in order to free the pipes of any car- 


* Abstract of Paper read before the American Iron and Steel 
Institute. The authoris director of the physical laboratory of 
the American Steel and Wire Company, Worcester, Mass., U.S.A. 


bonaceous deposits which may have collected in 
them. 

As tar is more difficult to atomise than even the 
heavier fuel oils, the type of burner used is 
worthy of considerable attention. The most 
common type of burner used for atomising tar is 
illustrated in Fig. 1, where the tar is introduced 
through a central nozzle with the steam chamber 
entirely surrounding it. With burners of this 
type various alterations of design have been tried 


AIR OR STEAM 
Fic. 1.—-Liquip Burner For OPEN- 
Heartu FuRNACE. 


with the idea of increasing the efficiency of atomi- 
sation by inserting a valve spindle through the 
tar supply pipe and attaching a ball or cone to 
the spindle at the fuel orifice. The ball or cone 
diverts the tar directly into the path of the steam, 
giving better opportunity for atomisation. 
Another modification of this burner may be 
obtained by plugging the end of the nozzle and 
drilling holes at various points throughout its 
circumference through which the liquid fuel is 
forced into the path of the steam. 

The burner shown in Fig. 2 was designed and 
patented by Mr. Krause, of the South Chicago 


Fic. 2.—Kravse Borner ror Ligurp Furr. 


plant of the Illinois Steel Company, and is in- 
tended primarily for increasing the efficiency of 
atomisation when burning tar. Its construction 
lends itself readily, however, to the application of 
atomising fuel oils with great efficiency. The tar 
supply passes through the central part of the valve 
to the button at the end of the valve stem, where 
it is sprayed in fan shape into the path of the 
steam. Small projections from the valve stem to 
the wall of the valve prevent vibrations. The 
steam chamber is conicled in the direction of the 
tar outlet so that maximum velocity is obtained at 
the area of contact between the tar and oil. The 
atomisation of the tar accomplished in this burner 
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Fic. 3.—ComMBINATION WATER-COOLED TAR AND 
Coxe-Oven Gas BuRNER. 


proves very effectual as judged by combustion con- 
ditions within the furnace. The burner also has 
the advantage of being quickly cleaned by 
screwing the valve stem in or out if clogging 
occurs at the tar orifice. 

The steam pressure on the line supplying steam 
for atomisation varies from 50 to 125 lbs. per sq. 
in., dependent on furnaces and burner construc- 
tion. Likewise, the amount of steam per gallon of 
oil atomised varies from about 3 to 6 Ibs. Dry 
steam is essential for good atomisation, steam 
separators being used where necessary at advan- 
tageous positions on the line to obtain this con- 
dition. While the amount of steam seems rela- 
tively small, it is an item which should not be 
neglected in determining the type of burner to be 
used. Compressed air has not proven satisfactory 
for the atomisation of tar. 
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With the temperature conditions existing on the 
ends of an open-hearth furnace, it is necessary to 
provide some means of preventing the burner from 
being destroyed. This may be accomplished by 
providing mechanical means of swinging the burner 
out of the furnace when not in use; by placing 
the burner within a water jacket, or by building 
a tunnel, which may or may not be water-jacketed, 
into the end of the furnace. In cases where tar 
is to be used in combination with coke-oven gas 
and the introduction of both fuels has been found 
to give the best results when admitted into the end 
of the furnace, the gas burner and tar burner are 
combined in the same water jacket as illustrated 
in Fig 3. Coke-oven gas, due to being very light, 
is always introduced under the tar or oil, the 
heavier liquid fuel acting as a blanket to keep the 
lighter gas from rising and burning at the roof of 
the furnace, with consequent short life of the 
furnace roof. The objection to using a burner of 
WATER OUTLET 


INLET 


4k 


Fig. Liguip Fvert Burner. 


this type is that the tar and steam both must 
pass through a Jong atomising chamber surrounded 
with water. The cooling effect of the water tends 
towards both condensation of the steam and 
liquefaction of the tar. The shape of the gas tip 
used with the combination coke-oven gas and tar 
burners is either round or flattened. As the 
details of furnace construction vary, it will be 
necessary to determine by experiment whether the 
coke-oven gas will give better results with either 
the round or flattened nozzle. 

With furnaces designed for introducing tar alone 
at the ends of the furnace, a water-jacketed 
burner similar to that illustrated in Fig. 4 may be 
used. This type of burner does not possess the 
objectionable feature of bringing the burner 
chamber in direct contact with the cooling water. 
A similarly designed water jacket may also be used 


WWW 


Fic. 5.—O1 Burner wy Brick TuNNEL THROUGH 
Enp or Open-Heartu FURNACE. 


Showing modification of port construction applied to 
a 50-ton oil-burning tilting furnace. 


in connection with the combination tar and coke- 
oven gas burner. 

A brick tunnel may be built into the furnace 
from the end wall, as shown in Fig. 5. The high 
temperatures existing in the furnace may necessi- 
tate water-cooling in order to insure necessary 
life of the tunnel. In some furnaces, however, 
using fuel oil and having a tunnel similar to that 
shown in Fig. 5, a small amount of steam, 
insufficient to interfere with furnace operation, is 
kept passing through the unused burner, neither 
burner nor tunnel being water-cooled. The extent 
to which changes in design of furnace ends is 
justifiable is in a measure determined by the 
quantity and type of liquid fuel available. Fig. 6 
illustrates a method used for introducing a tar or 
oil burner into the end of a furnace designed for 
use with producer gas. Other features of furnace 
design may require the burner to be introduced so 
that its tip partly extends into the gas port, 
instead of taking the position shown in Fig. 6. 
In very large furnaces better fuel distribution 
may at times be had by using two burners on each 
end of the furnace, each burner being located 
toward the side wall of the furnace. 


Where a steady supply of liquid fuel is avail- 
able, the construction of the furnace ends may be 
considerably simplified as illustrated in Fig. 7. 
With this design the air for combustion is admitted 
through two uptakes at the corners of the furnace, 
and the cinder pockets are combined into one 
chamber. Both chequer chambers at each end of 
the furnace are utilised for heating the air. 

The location of the burner in the furnace for 
either tar or fuel oil is of great importance, and 


Fie. 6.—Tar Burner 1x Propucer Gas Furnace. 
in practice differs as to the height above and angle 
which it makes with the bath line and the length 
introduced into the furnace. It should be placed 
so that luminosity is obtained as soon as the fuel 
reaches the furnace hearth. In connection with 
this, it is important that the burner he so placed 
and the port-ends so constructed that proper 
direction of atomised fuel and air for combustion 
will give the most efficient melting down and pre- 
vent melting of the roof. As different types of 
burners vary in the thoroughness of atomisation, 
the type of burner used will have some bearing 
on its location. 

The use of a satisfactory quality of liquid fuel 


WATER JACKE 
TAR BURNER 


Fic. 7.—Desicn or Open-HEARTH 
Furnace For Tar Burnine. 


alone requires little or no changes in open-heartlr 
practice. It has been used with furnaces up to 
200 tons capacity. The quantity of fuel consumed 
per ton of ingots produced will, however, vary 
according to the open-hearth practice used at 
different localities. Furnaces operating with a 
combination coal tar and coke-oven gas practice 
use variable percentages of each, dependent on 
local conditions. Commonly, however, about 50 per 
cent. of the heat required is derived from each 
source. Some plants have experienced a reduction 
of 10 to 15 per cent. in the time of heats under 
similar conditions and a reduction in furnace 
repairs, as compared with furnaces operating with 
producer gas. Where waste-heat boilers are 
installed, the less volume of gases from liquid fuel 
burning, as compared with furnaces operating with 
producer gas, results in a less amount of heat 
available for use in the boilers. 


Open Contracts. 


Antwerp, June 8.—Supply of ten cast-iron mooring 
posts, for the Municipal Authorities. The Department 
of Overseas Trade, Room 48. 

Ripley, Derby, June 9.—Supply, delivery and erec- 
tion of a cast-iron (closed top) cold-water tank, 
capacity 100,000 gallons, 12 ft. 6 in. deep, on mild- 
steel staging 20 ft. high; sundry cast-iron water pipes, 


etc. ; 51 tons of 6-in. spigot and socket cast-iron coated 
pipes, 9-ft. lengths, etc., for the Ripley Urban District 
Council. 
shire. 


Mr. G. W. Bird, Town Hall, Ripley, Derby- 
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Manchester Conference Programme, 


Tuesday, June 12th. 
General Council meeting at 7 p.m., at the Mid- 
land Hotel, Manchester. 


Wednesday, June 13th. 

9.45 a.m.—In the Lecture Hall, E.17, at the 
College of Technology, Sackville Street, Man- 
chester. 

Welcome by the Rt. Honourable Lord Mayor 
of Manchester (Councillor W. Cundiff, J.P.), sup- 
ported by Messrs. W. Clare Lees, O.B.E., J.P., 
President of the Manchester Chamber of Com- 
merce, J. H. Stubbs, President of the Manchester 
Engineering Employers’ Association; F. J. West, 
C.B.E.; James Potter, President of the National 
Union of Foundry Trade Workers; B. Monat 
Jones, Principal of the Manchester College of 
Technology. 

Presentation of the ‘‘ Oliver Stubbs’? Gold 
Medal. 

10.15 a.m.—General Business Meeting. Open 
to members, associate members, and associates. 

Agenda: Minutes of last annual meeting; 
report of General Council; balance sheet; Royal 
Charter and new rules. 

Election of Officers. 

11.0 a.m.—Open to all members and visitors. 

Presidential address. 

Paper 1: “Core Oils and Binders,’’ by Pro- 
fessor A. Campion and J. McEachen (members). 

Paper 2: ‘* The Manufacture of Steel Castings 
in the United States,” by Major R. A. Bull, 
Research Director of the Electrical Steel Founders’ 
Research Group. In the absence of Major Buil 
the Paper will be read by H. Cole Estep. 

1.0 p.m.—Adjournment for lunch, for which 
members will make their own arrangements. 

2.20 p.m.—By the kind invitation of the Chair- 
man and directors of Messrs. Hans Renolds, 
Limited, Burnage Works, Didsbury, Manchester, 
a visit will be paid to their works. The party will 
leave London Road Station (LL.M. & S. Railway), 
at 2.20 p.m., alighting at Burnage Station. Tea 
will be provided by the kindness of Méssrs. Hans 
Renolds, Limited. Members will purchase their 
own tickets at the Station. Return by train at 
6.11 p.m. The return railway fare is 1s. 4d. each. 

7.15 p.m.—Annual dinner at the Midland Hotel, 
Oxford Street, Manchester. A musical programme 
will be provided after the dinner. 


Thursday, June 14th. 

9.45 a.m.—Paper 3: “ Manufacture of Steel 
Castings and the Preparation of Sand,’’ by F. A. 
Melmoth (member), London. 

Paper 4: ‘“ Notes on Carbon in Foundry Irons 
and Castings. Utility of its Determination and 
Practical Difficulties, by M. J. Siegle, Professor 
a l’Ecole Superieure de la Metallurgie et de 
l’Industrie des Mines de Nancy. 

2.0 p.m.—By the kind invitation of Alderman 
F. J. West, C.B.E., a visit will be paid to the 
Works of the Derbyshire Silica Firebrick Company, 
Limited, situated between Buxton and Ashbourne, 
for inspection of the Works. Tea will be provided 
by the kindness of the Company. 

The journey will be made by char-a-banc from 
Manchester. The distance is approximately 
thirty-six miles outwards and it is proposed to 
return via Youlgrave, Bakewell, and Buxton. 


Friday, June 15th. a 

Visit to the Manchester Dry Docks and trip to 
Liverpool via the Manchester Ship Canal. The 
Chairman and directors of the Manchester Ship 
Canal Company have kindly extended an invita- 
tion to the members to visit the Manchester Docks 
and a trip to Liverpool via the Ship Canal. A 
vessel and special facilities will be provided by 
the Manchester Ship Canal Company. 

9.45 a.m.—The party will embark at No. 1 Dock, 
Pomona. 

Inspect the Manchester Docks—disembarking to 
see grain elevator, No. 2 transit sheds and cranes, 
and other equipment. 

11.0 a.m.—Re-embark for inspection of Man- 
chester Ship Canal from Manchester to entrance 
from the River Mersey at Eastham—35} miles in 
length. 

Some of the principal points of interest en 
route :— 

Trafford Wharf (in process of reconstruction) ; 


Locks at Mode Wheel; Barton Swing Aqueduct 
(carrying of Bridgewater Canal over the Ship 
Canal; Partington Coaling Basin (equipped with 
six hydraulic coal tips); Warrington Lay-Bye; 
Runcorn Docks (Bridgewater Canal); Stanlow 
Spirit Dock (for discharge of cargoes of petrol, 
etc., in bulk); and Ellesmere Port Docks (junction 
with the Salt Union Canal system). 

4.30 p.m.—Arrive at Eastham Locks (entrance 
to Ship Canal from River Mersey). 

About 5 p.m.—Arrive Liverpool Landing Stage 
—disembark. 

A light buffet luncheon will be provided on 
board also by the kindness of the Chairman and 
directors of the Manchester Ship Canal Company. 
After disembarking the members will make their 
own arrangements for returning home. 

Tram-cars for Pomona Dock Nos. 29, 30, and 48 
run from Deansgate, Manchester, and the mem- 
bers will alight at Princess Street, Cornbrook, 
which is near No. 1 Dock. The tram journey 
occupies 30 minutes, 

SPECIAL NOTES. 

The management of the Engineers’ Club, Albert 
Square, Manchester, have kindly agreed to make 
the members into honorary members of the Club 
during the time of the Conference. 

Each member will be supplied by the General 
Secretary with a ticket entitling the holder to 
make use of the Club. 

The Educational Authorities of the City of Man- 
chester have kindly arranged for them to have the 
use of three of their rooms during the Conference, 
viz.: E.17 for General Meetings on Wednesday and 
Thursday ; E.13 for Council; E.8 for cloak-room. 


THE PORT OF MANCHESTER. 

The follgwing are a few details of the Man- 
chester Ship Canal, which is to be visited by 
members of the Institution of British Foundry- 
men on Friday, June 15. 

The Manchester Ship Canal, which was opened 
in 1894, is 35} miles long, is 28 ft. deep, and has 
in general a bottom width of not less than 120 ft. 
This is increased to 170 Tt. between Barton and 
Manchester. A_ series of locks lifts vessels 
60 ft. 6 in. during their voyage to Manchester. 

The canal is regularly navigated by vessels 
having a deadweight carrying capacity of 15,000 
tons. 

As the Port of Manchester is the most natural 
outlet and inlet for the huge district having a 
population of from nine to ten million people, and 
containing about 180 industrial towns, such 
vessels make, as it were, direct touch between 
industrial England and overseas supplies of raw 
materials and foodstuffs and overseas markets for 
English manufactures. 

The dock estate at Manchester is also laid out 
so as to be in direct touch with transportation 
inland. It is threaded by not less than 85 miles 
of railroad. Every quay, shed and warehouse is 
linked by railway with the trunk railway systems 
of the United Kingdom. 

In regard to equipment an American port 
engineer has said: ‘‘ Manchester Docks are the 
last word in modern port equipment, mechanical 
device, and arrangements for unloading ships.’’ 
There are transit sheds, warehouses, and cranes 
and other mechanical appliances which rank with 
the finest in the country. 

There are two grain elevators with a storage 
capacity of 40,000 tons each. When the present 
reconstruction of Trafford Wharf has been com- 
pleted there will be facilities for discharging bulk 
grain from not less than ten vessels at one time, 
while they simultaneously discharge their general 
cargo-—the grain being conveyed to the elevator 
from the point of discharge by electrically driven 
conveyor bands running in subways under the 
quays. 

In the total value of its imports and exports 
the Port of Manchester is already the fourth port 
in the United Kingdom. In respect of certain 
commodities, such as timber and oil, it takes an 
even higher place. 

Of oil only London imports larger quantities, 
and traffic of this description is being still further 
developed by the recent construction of a special 
dock at Ellesmere Port for the discharge of 
cargoes of motor spirit. 
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Application of Fuel Oil to the Malleable Air 
Furnace.” 


By A. Van Lantschoot,; Fairfield, Iowa. 


The statements made in this Paper are not 
intended to prove the superiority of the use of 
fuel oil in the melting process, nor should they be 
taken in criticism of any other fuel in general 
use in the malleable castings industry to-day. 
Powdered coal, electricity and the usual hand- 
firing methods, all have their place, and because 
of geographical situation, local conditions, invest- 
ments involved, character of work, etc., each could 
easily have greater advantage over any of the 
other methods known to modern practice, 

Fuel oil has been tried for several years by 
various concerns with widely varying degrees of 
success. Many have had an entirely false con- 
ception of the problem and the general thought 
that a change from oil to coal merely involves the 
construction of a suitable combustion chamber on 
top of the grates causes a disregard of very essen- 
tial features, thereby obstructing the natural and 
theoretical laws that govern combustion and heat 
utilisation. 

In order to obtain the hest results from the oil- 


The size of the bridge-wall opening is largely 
determined by the action of the furnace gases. 
Any back pressure through the skimmer door, 
however slight, is avoided by a corresponding 
increase of opening. The stack being only 50 ft. 
high and 3 ft, dia., necessitates a large bridge- 
wall opening; this feature, however, is desirable, 
as it promotes a uniform speed of the moving 
gases over the entire charge and tends to prevent 
excessive heat radiation through bungs and side 
walls. The larger bridge-wall opening in pre- 
ference to a high stack also favours a more 
uniform temperature throughout the furnace, as 
indicated by the melting effect on the back portion 
of the charge. The apparent waste of heat in the 
neck of the furnace is curbed in an effective 
manner by the function of the check work 


opposite the outlet of the furnace into the stack. 


Only One Burner Used. 


Only one high pressure burner is used for firing 
purposes, 


This burner is of the simple, fan tail, 
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Fig. 1.—American O11-F1rep 


fired furnace its construction should not only be 
as simple as possible, but all essentials must be in 
harmony with each other and favour the all- 
important objects—correct furnace atmosphere, 
proper velocity of the gases and the best possible 
heat absorption by the scattered charge. High 
air and atomising pressures, as, well as excessive 
draft, necessitating radical baffling at the rear 
bridge wall, should be avoided. 


Furnace Construction is Simple. 

The melting furnace with details shown in 
Fig. 1 is typical of simple construction. In order 
to give the combustion chamber the desired length 
a short extension was built on brackets fastened 
to the end plate of the original fire box. The 
bung line has a gradual slope from its highest 
elevation to a point midway between the front 
bridge wall and tapping hole; this arrangement 
promotes a better mixture of the secondary air 
with the first product of combustion; further- 
more, it causes the heat to be deflected upon the 
charge. The roof above the hearth of the furnace 
is practically level and no higher than necessary 
to accommodate a_ slight excess of the usual 
charge. A gentle curve beginning at the back 
charging bung corresponds to the size of the 
bridge wall opening and favours a desired defiec- 
tion of the leaner plane upon the extreme portion 
of the charge. 


* Abstracted from a Paper read before the American Foundry- 
men’s Association Cleveland Meeting. 


+ Metallurgist, Iowa Malleable Iron Company. 


MALLEABLE 


Tron Mentine FurRNACE. 


external mixing type, and has been in constant 
use for years. The oblong fuel and atomiser open- 
ings are independent of each other, and there is 
no possibility of clogging or carbon deposition at 
the orifices. The oil as it passes out perpendi- 
cularly under suitable pressure is struck forcibly 
at a right angle by the steam used for atomiser, 
and a broad, fan-shaped flame, corresponding to 
the shape of the combustion chamber, is produced. 
Air, at fairly low pressure, is admitted through 
a 14-in, pipe below the burner, in quantities barely 
sufficient to produce the first product of com- 
bustion. Even a tendency towards carbonisation 
against the combustion chamber roof or a notice- 
able back firing towards the burner is tolerated 
without concern. A steam pressure of 20 to 30 Ibs. 
is sufficient to atomise the fuel and give the proper 
velocity to the burning mixture. 

The oil is pumped from large storage tanks 
through a twin strainer into a small preheating 
tank provided with an air cushion. The pulsation 
effect, caused by the strokes of the pump, is thus 
eliminated and a constant and steady pressure at 
the burner insured. The oil and steam supply 
pipes leading to the burner are incased side by 
side in one insulating cover. A temperature of 
about 55 deg. C., as indicated by the thermometer 
on the oil line near the burner, seems sufficient to 
reduce the viscosity of the oil to a free flowing 
point. 

The question of burner superiority is not as 
important as in most oil-burning systems. It is a 
minor factor and double stage burning is the 
answer. The most desirable features include one 
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burner only; simple, rigid construction and free- 
dom from clogging, regardless of design, ease of 
manipulation and adjustment to conform to the 
shape of the most suitable combustion chamber, 
and very important—the ability to atomise fuel to 
any specific gravity or grade offered on open 
markets. 

In determining the size of the combustion cham- 
ber a number of points must be given due con- 
sideration. Its length is dependent upon the 
type of burner, as well as the pressure of the 
atomising agent and the blast. A length of nine 
to ten feet seems to give the best results in con- 
nection with the external mixer burner now in 
use. The width and height are proportioned to 
the size of the furnace. The mouth of the present 
combustion chamber is eighteen inches narrower 
than the furnace proper. This arrangement is 
preferred over full width as it affords ample pro- 
tection to the side walls and promotes a more 
uniform mixture of the top blast and the monoxide 
gases, 


Top Blast Important. 


The top blast is the important pivot upon which 
the main essentials of successful operation are 
balanced. This statement cannot be emphasised 
too strongly as fuel consumption and time, oxida- 
tion and repairs are powerfully influenced by the 
application of the secondary air supply. Exces- 
sive oxidation of the elements proved the recognised 
stumbling block in the early stage of oil-melting 
practice, yet an attempt to remove the source of 
evil, that is, excess air forced in contact with the 
charge by elimination of the top air as a whole 
or in part, lacked effect and proved a waste of 
fuel and time through failure of the liberated heat 
to yield its maximum intensity. It should be kept 
in mind, with oil as fuel, that the incorrect pro- 
portioning of the top and bottom blast, neces- 
sitated by intermittent hand-firing conditions, no 
longer exists, and since oil lends itself to a con- 
stant and most favourable fuel distribution, the 
logical solution is first to eliminate excess air and 
then utilise the great advantage of double stage 
burning to the fullest extent. The usual 70: 30 
air ratio, therefore, is changed as soon as the 
furnace temperature permits to a 50: 50 ratio, and 
in order to minimise the effect of this radical 
change on oxidation the volume of air is reduced 
to approximately theoretical amounts. It is a 
matter of choice between two evils, too much or 
insufficient air, and actual results rather than 
the generally accepted rule should determine the 
preference. 

The most complex problem in connection with a 
balanced air ratio is the difficulty in bringing 
about a homogeneous mixture of the advancing 
combustible gases with a theoretical amount of 
overhead blast. It is of the utmost importance, 
therefore, that the top blast be delivered in such 
a way that the best possible contact of fuel and 
air results. The desired effect can only be brought 
about by admitting the overhead blast under fairly 
low pressure through a suitable number of large 
bung openings. With these openings across the 
entire width of the combustion chamber and _ not 
over four inches apart, the effect of the secondary 
air extending into every direction should be con- 
tinuous, and obviously but a small amount of the 
gases can escape final combustion. The exact 
location of the blow bung, the correct angle and 
size of the blast pipes, as well as the proper air 
pressure, are very important features and must be 
determined by repeated experiments. If the air 
pressure is too weak the blast will not penetrate 
the gases sufficiently to surround every particle of 
unconsumed fuel and a low temperature results 
where intense heat is actually needed. 

In determining the pressure some consideration 
must be given to the secondary function of the 
top blast, which in addition to supplying the neces- 
sary oxygen, serves as a deflector of the burning 
gases upon the charge. This impingement is con- 
sidered a necessary detail of successful operation, 
in that it favours rapid and efficient heat transfer 
to the metal throughout the melting process and 
tends to break up the continuity of the heat flow 
to the extent that better radiation from the brick- 
work beyond follows. With too high pressure, 
however, there is danger of blowing holes through 


the fire and consequently increased portions ot 
unconsumed oxygen forced in contact with the 
melting charge tavour undue oxidation of the 
elements, Fortunately a certain amount of oxida- 
tion is very desirable, and with a_ properly 
designed top-blast arrangement and its dual tunc- 
tion in mind the elimination of the desirable por- 
tion of the elements becomes a simple, predeter- 
mined matter. <A slight turn of the oil valve or 
a mere change of the lever controlling the over- 
head blast openings does the trick. 

Among the outstanding advantages of oil firing 
are the uniformity of operation and the ability to 
produce the desired composition as soon as the 
iron has attained the proper pouring temperature. 
The record of twenty consecutive heats run witli- 
out changing the initial charge or the method ot 
firing in any way showed the average oil con- 


sumption to be 63.5 galls. per ton charged. The 
average time for a 7}-ton charge was three hours 
in the morning and 2} in the afternoon. The 


sulphur and phosphorus gain were 0.003 and 0.004 
respectively, whilst the C, Mn, and Si loss were 
0.55, 0.11, and 0.33 per cent. respectively. The 
composition of the charges was 50 pig-iron, 40 
sprue, and 10 per cent. malleable scrap. — These 
data illustrate the possibilities of oil firing, as 
well as the uniformity of the product. The oil 
consumption is somewhat high, due to small heats, 
nevertheless these figures offer a saying for this 
locality of at least 20 per cent. over the fuel cost 
of hand firing. The best oil and melting rates. 
as well as the most uniform results, are obtained 
from heats approaching the normal capacity of the 


furnace. If the furnace is taxed beyond capacity 
the oil consumption rises again, a condition 


resulting from the abnormal increase of time 
required to superheat the charge, as well as the 
necessity to maintain a high roof over the hearth 
in order to accommodate the bulky charge. A 
rather long, narrow hearth is very desirable for 
quick results. This construction favours heat 
absorption by the charge, and if the top blast is 
properly reduced during pouring time the molten 
metal need not be endangered from excess oxida- 
tion as the result of a shallow bath. Providing the 
initial charge, however small, is properly distri- 
buted, prompt melting and skimming, quick super- 
heating and a corresponding decrease of pouring 
time will readily offset the higher oxidation rate 
afforded by a shallow bath. 


Two Heats Preferred. 


The question of one large or two small heats 
per day has received every consideration and 
proved in favour of two small heats, especially 
from the standpoint of moulders’ daily production. 
Actual trials indicate that large heats offer no 
economy as far as fuel consumption and other 
melting cost, including furnace operating and 
repair labour and refractory materials, are con- 
cerned, Increased production decreased 
foundry space reduce fixed charges and overhead 
expense beyond any possible increase of indirect 
foundry labour costs. Better production is 
brought about by the moulder’s ability to increase 
his output without overtaxing his pouring capa- 
city. Furthermore, the smaller floor spaces permit 
crowding the moulders closer to the furnace, a 
desirable factor, especially in view of the light 
work, since it eliminates rehandling the 
metal and consequently the necessity of 
tional superheating. 

In operating on a two-heat schedule, the nine- 
hour day is divided by the noon hour into two 
separate and complete periods of four and one- 
half hours each. Of each period nearly four hours 
are devoted to moulding; the remaining _ half- 
hour to pouring, dumping and the removal of 
castings from the sand. Owing to efficient furnace 
control this schedule is now followed with almost 
clockwork precision. All overtime is eliminated. 
with the exception of sand cutting, and the neces- 
sary furnace repairs at each week end. 

Loss and Gain of the Elements. 
In considering the behaviour of the elements 


during melting, little attention need be paid to 
the sulphur content of the charge. 
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is invariably small and seldom in excess of 10 per 
cent. of the original content. 
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pig-iron is intentionally used the hard iron always 
analyses below 0.05 per cent. sulphur. 

Phosphorus is easily controlled; its gain is in 
proportion to the melting loss and a tairly con- 
stant figure is readily obtained through suitable 
pig-iron selection. As a safeguard against anneal- 
ing troubles, this element is seldom allowed to run 
above 0.18 per cent. The extra margin of fluidity 
that a higher phosphorus content might impart to 
the molten metal is too insignificant to jeopardise 
the product to an extent that cannot be pre- 
determined, 

The oxidation of silicon and manganese goes 
hand in hand and takes place mostly while the 
charge is melting. The nature and amount of 


slag indicates whether the elimination of these 
elements has been moderate or excessive. With 


comparatively low losses, the slag proves viscous 
and amounts to about 135 Ibs. per ton of metal 
charged. With higher silicon and manganese 
losses the slag appears more fluid and increases in 
weight at the approximate rate of 10 Ibs. per ton 
for every 10 points additional silicon loss. This 
condition, however, is somewhat influenced by the 
earbon loss, which has an indirect yet noticeable 
effect upon the erosion of the sidewalls below the 
metal line and consequently upon the basicity and 
bulk of the slag. The extent of the silicon and 
manganese loss depends mainly upon the excess of 
total or top air, the position of the wind bung, 
efficient distribution of the charge and its initial 
content. Excessive oxidation of these elements, as 
a direct result of the bessemerising effect to too 
high top-air pressure, is not desirable, in spite of 
the very attractive oil rates obtained. While a 
considerable amount of internal heat is thus 
generated and a higher bath temperature obtained, 
on the other hand serious carbon losses and unruly 
furnace conditions result and foundry troubles 
follow. 

The amount of silicon and manganese eliminated 
in this practice depends upon the composition of 
the pig-iron in stock, as well as the supply ot 
available sprue. The total remelt seldom runs in 
excess of 40 per cent. of the charge in spite of 
the light to medium class of work. No attempt 
has been made to establish oxidation rates below 
the figures cited, as this would lead to abnormal 
sulphur-manganese ratios unless the usual sprue 
shortage is offset by high sulphur-low silicon and 
manganese pig-iron or large amounts of malleable 
scrap. The latter method would undoubtedly 
lower the metal cost and create a saving over the 
increased melting costs, but since qualitv and 
uniformity are considered the outstanding factors 
in present-day practice, is it policy to over-expose 
the product to accumulative troubles? 


Carbon Difficulties. 

Carbon is the most unruly element to contend 
with, and has proved the main source of trouble 
during the experimental stage of oil firing. 
Malleable scrap or steel of uniform composition is 
used to reduce the initial carbon content of the 
charge. When no reliable scrap or no low 
manganese or high sulphur pig-iron is available, 
the preference goes to steel in conjunction with 
an intentionally high oxidation rate. The idea is 
to normalise the sulphur-manganese ratio through 
elimination of the excess manganese ratio through 
elimination of the excess manganese. The higher 
metal cost thus created is partially or wholly offset 
by a better fuel rate, incidentally followed by 
faster melting. 

The elimination of silicon is not necessarily asso- 
ciated with a proportionate carbon loss, Under 
certain conditions either element may yield 
readily while the other holds tenaciously. ’ During 
the first heat following the complete renewal of 
the furnace bottom, for instance, the carbon 
usually lowers abnormally, whereas the silicon and 
manganese persist. On the other hand, heats 
charged with the usual silicon and carbon per- 
centages have been known to lose as high as 80 
points silicon and only 35 points carbon. Similar 
cases, encountered during experiments, indicate 
that, if the silicon content is initially low to the 
extent that an under-halanced carbon-silicon ratio 
must follow, the Tatter element proves weaker 
than usual and yields abnormally, thereby favour- 
ing the carbon. The extent of the carbon loss is 


usually indicated by the granular to flaky struc- 
ture of the final test plug, also by the colour and 
behaviour of the molten metal, the appearance of 
the slag, and other symptoms. Unlike silicon and 
manganese, the required elimination of which is 
nearly complete by the time the metal is under 
slag, carbon continues to yield until the metal has 
attained the desired pouring temperature, per- 
mitting a reducing atmosphere through radical 
reduction of the top blast. 

The most prolific source of carbon troubles is 
too-high top  air-pressure. Other troubles are 
complex, due to the influences of numerous factors. 
Undue carbon elimination may result from excess 
air, as well as prolonged firing, brought about by 
poor furnace control or a desire to run abnormally 
large heats, requiring prolonged exposure while 
super-heating the molten metal previous to pour- 
ing. The data of Table I. gives a fair idea as to 
the protection afforded by a reduced atmosphere 
maintained over the bath during pouring the 
volume of air admitted at this time even though 
far below theoretical requirements, being sufficient 
to maintain a uniform metal temperature. 


Tasre I.—NSilicon and Carbon Variations During 
Pouring Time. 


Heat No. First Metal Poured. Last Metal Poured. 

Per Cent. Per Cent. Per Cent. Per Cent. 

Silicon. Carbon. Silicon. Carbon. 
Ree 0.96 2.39 0.96 2.36 
0.93 2.48 0.91 2.45 
peers 0.91 2.39 0.93 2.32 
See 0.92 2.56 0.88 2.47 
380 ......... 0.86 2.52 0.87 2.46 
re 0.95 2.49 0.97 2.46 
384 ......... 0.96 2.46 0.94 2.42 
0.99 2.60 0.98 2.45 


In case of heat No. 386 the top blast was not 
reduced until the heat was half tapped. 


Results Predetermined. 

In connection with oxidation, it ean be stated 
that the desired hard-iron analysis is usually 
attained through predetermined elimination of the 
excess impurities and that the physical properties 
are not noticeably affected by the extent of oxida- 
tion. A monthly report shows the average tensile 
properties of an equal number of daily tests 
obtained from two oil-fired furnaces operated in a 
different manner to be 24.7 tons per sq. in., asso- 
ciated with a 23.4 per cent, elongation. — The final 
composition runs uniform for both furnaces, 
although the silicon loss averaged 56 points for 
the bars obtained from No, 1 furnace, as against 
33 points in the case of No. 2 furnace. No. 1 
furnace was charged with 54 per cent. pig-iron, 
6 per cent. steel and 40 per cent. sprue; while 
No. 2 contained 50 per cent. pig-iron, 10 per cent. 
malleable scrap, and 40 per cent, sprue. The 
favourable comparison of the average results proves 
that, irrespective of the initial charge, the manner 
of operation can be adjusted to bring about ulti- 
mate uniformity. 


Repairs and Refractories. 

One of the important factors worthy of con- 
sideration in studying the operation of the air 
furnace is the serviceability of firebrick used for 
sidewall replacement and bung construction, 

The saving of refractory material is a recognised 
feature in favour of oil firing, and its importance 
can be further emphasised by giving due con- 
sideration to the correspondingly substantial 
decrease of repair labour. Actual results covering 
a five months’ run show the consumption to be 32 
mins, labour, 6.8 bricks. 20 lbs. of fireclay, 26.7 Ibs. 
of sand, and 61.9 galls. of fuel oil per ton of iron 
made. Additionally, 44 tapping blocks and 22 
bales of straw were used during the period. 

The combustion chamber, including the bungs 
covering same, seldom requires attention during 
repair time: in fact, the life of this part of the 
furnace, with the exception of the extreme ends 
of the combustion chamber and the bottom 
directly below the blow bung, exceeds one year of 
continued service. 

While the furnace is repaired weekly, the 9-in. 
inner lining of the angle walls, or that portion of 
the sidewalls extending from the end of the com- 
hustion chamber towards the middle of the hearth 
for a length of about 10 ft., serves a three weeks’ 
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run of two daily heats. The remaining stretch of 
the sidewalls up to the rear bridge wall is batted. 
wherever needed, during repair time; the bats 
recovered from the angle walls and the crushed 
salvage of the bungs used for this purpose. By 
resorting to this manner of maintenance the 
original lining of this portion of the sidewalls 
serves a seven to ten weeks’ run. 

The bottom of the furnace is taken up once a 
week and renewed with fresh additions of washed 
silica sand: The brick bottom has been tried out 
during the course of experiments, but its adoption 
was abandoned for various reasons. While the 
saving of labour and material is unquestionably 
in favour of the brick bottom, especially where 
large heats are the rule, it was found that these 
bottoms became ragged within a short time and 
the formation of pools of molten metal proved a 
source of additional fuel requirements, and the 
uniformity of the successive heats became im- 
paired to a noticeable extent, varying, of course, 
with the condition of the bottom and the size of 
the heats, 

The life of the bungs is .perhaps the most 
interesting feature in connection with the func- 
tion of refractory materials. Graphic and tabu- 
lated results as obtained from experiments with 
over two hundred bungs on. which individual 
records were kept, covering a two-year period, 
were carried on under various furnace conditions 
and the brick used for the purpose included 
different brands obtained from five firebrick pro- 
ducers. 

Influence of Human Nature. 


In connection with the operation of the oil- 
fired furnace it can be stated that the importance 
of a great factor, human nature, is often disre- 
garded, This condition exists spite of 
abundant proof that the human factor has a ten- 
dency to curb the possibilities of an ideal fuel to 
the extent that uniformity and other essentials 
unnecessarily suffer. Costly experience, resulting 
from over-contidence, lack of knowledge or subse- 
quent neglect, has proved in many instances that 
the principles of metallurgy, chemistry, and com- 
bustion cannot be minimised in initial installa- 
tion, nor disregarded in subsequent furnace 
adjustments necessitated from time to time by 
radical changes in the size of the heats or the 
contents of the charge. 

Usually the furnace attendant is infused with a 
number of traditional ideas, inherited from hand- 
firing practice, and while these ideas are obviously 
detrimental when applied to a constant fuel, it is 
nevertheless no small task to convince the furnace 
man of the obsolescence of his doctrine. Thus, the 
most prolific source of fuel waste and lack of uni- 
formity is brought about by the general tendency 
to produce a flame that puffs through the bungs 
and cracks, and when in spite of discomfortable 
surroundings, as a result of, excessive radiation 
and the side pressure through skimming doors, 
the furnace tender remains sceptical, until the 
metallurgist has demonstrated that a lean flame 
actually does the work and does it fast. Again 
the initiate may become so enthusiastically con- 
vinced that his previous assumption involved a 
waste of fuel and time and, more important to 
him, a waste of physical energy, that he resorts 
to the other extremity by cutting the fuel supply 
to the extent that excess oxidation and unruly 
furnace conditions must follow. Either method 
is in direct violation of the laws of combustion. 
The latter method is usually followed by a tempt- 
ing oil rate, especially where high pressures pre- 
vail, but can one resort to it and escape the ineyit- 
able consequence ? 

In determining the proper density of the fur- 
nace flame, a faint oxtline of the opposite side- 
wall as viewed through the back skimming door or 
similarly a fixed impression of the appearance of 
the bung above the bridgewall as seen through the 
stack opening serves as a guide. However, since 
density does not denote effectiveness unless the 
flame has a suitable velocity: the all-important 
problem—maximum heat absorption by the charge 

-must be solved through consideration of the 
inter-dependent conditions that impart to the 
flame the velocity that vields the best obtainable 
thermal efficiency. The wide range of straight 


line to circular flow of the flame. important as it 
is, means little to the furnace man. Again, there- 
fore, the human element may interfere during 
repair time, by making a thoughtless furnace 
change, apparently of minor importance, thereby 
changing velocity and thermal efficiency. 

It is a common belief that no two air furnaces 
of identical proportions can be made to operate 
alike, but in line with the foregoing and in view 
of the fact that most of the usual attention is 
centred on heat generation and comparatively 
little of heat absorption, is it after all a mystery? 
Does it not point to the complexity of delicate 
conditions existing within crude’ melting 
apparatus? 

In connection with the foregoing, it can be 
stated that the use of fuel oil offers a logical solu- 
tion for further improvement along the lines of 
uniformity and fuel consumption. It is believed 
that a simple and practical operation schedule, 
with an additional repair schedule, in preference 
to haphazard firing and furnace maintenance, 
would promote uniformity to a constant factor. 
These two schedules, together with the necessary 
modifications, covering a wide range of oxidation 
and small to large heats, will be based upon the 
results of extensive and varied experiments with 
large and small heats. The idea is to curb 
unsound practice by using a constant fuel rate 
with a definite air volume, in connection with a 
predetermined melting period for any given heat. 


——- 


A Norwegian Iron Industry. 


At a recent meeting of the Norwegian Associa- 
tion of Mining Engineers, Mr. Arne (State Geo- 
logist) raised the question as to the possibility of 
reviving a Norwegian metallurgical industry. He 
suggested that, following an investigation into the 
character and extent of the Norwegian ore 
deposits, a central smelting plant might be estab- 
lished and operated by mine-owners acting in com- 
bination, an amalgamation of existing owners for 
this purpose being, if necessary, enforced by the 
State. 

The matter was further discussed by Mr. U. 
Koren, who advocated the extension of the pro- 
posed plant to cover the production of finished pro- 
ducts, and expressed the view that an output of 
140,000 tons of rolled products per annum weuld 
enable Norway to compete in the world’s iron and 
steel markets. As to ore supplies, he thought «hat 
any difficulty raised by native mine-owners might 
be met by the import of Swedish ore from Kiruna. 
He also suggested that the proposed works should 
be connected with the Ofoten Railway (the Nor- 
wegian transport line for the Swedish ore to 
Narvik), and be situated on the coast at Narvik. 
The necessary coal could be procured by arrange- 
ment from the owners of the mines on Bear Island. 

Commenting on the scheme, Mr. Orar R. OLsen 
said that the promotion of a Norwegian iron 
industry could best be facilitated by forming an 
organisation similar to the Swedish Jern Kontor, 
which originally started on a small scale. 

Mr. Fatcx-Mvvts (State Geologist) pointed 
out that there were many Norwegian ore deposits 
which awaited a solution of the problem of ore dress- 
ing before they could be profitably utilised, and in 
this connection he cited the case of the Dunderland 
ores. He suggested that the State should assist in 
developing research work in the matter of the 
dressing of ores and in the training of men. 


Strike at the German Mannesmann Works.—A tele- 
gram from a French source in Duisburg says that 
2,500 workmen at the Mannesmann Tube Works re- 
cently came out on strike, the management having 
refused to pay at once their bonus of from 50,000 to 
70,000 marks to each workman as from March 1. 


Societe Metallurgique des Terres Rouges.—This 
Luxemburg concern, which was formed at Thionville 
with a share capital of 1,000,000 fes., reports for 1922 
gross profits of 16,700,000 fes. A dividend of 5 per 
cent. is to be distributed. In 1920 (the first year 
of working) the dividend was 6 per cent. The com- 
pany is building new works near Sierck Station 
(Moselle), where wheels for mine trams and other 
products used in the local industries are to be pro- 
duced. 
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Some Characteristics of Moulding Sands and their 
Geographical Representation." 


By J. E. Fletcher (Dudley . 


Continued fron 


In some cases, as in that of Belgian type sands 
of high clay grade content, the velocity curve of 
the coarse silt grade suggests a higher grain 
velocity than the silt grain size, as determined by 
elutriation methods, would demand. Here there 
appears to be a growth of grain during subsidence, 
due to the clay filming action before described. 

In Fig. 5 the subsidence curve of a Bunter 
moulding sand from Kingswinford, Stourbridge, 
is shown, the curve corresponding with the 
estimated values of R being added at K. On this 
diagram three other curves are illustrated from 
tests made on French red, Mansfield, and Belgian 


page 368, 


the grains fall separately in an excess of water in 
a tube or tank of large dimensions. 

In the tests described the mean sand and water 
volumes at the moment of the second shaking are 
approximately in the ratio 1 to 4—that is, each 
cubic millimetre of sand may be considered as sur- 
rounded by 4 cubic millimetres of water. More 
particularly, taking the case of a moulding sand 
consisting of 80 per cent. M.S., F.S. grade, 5 per 
cent. each c.s. and f.s. grades, and 10 per cent. 
clay grade, of grain sizes 0.1, 0.05, 0.01, and 0.005 
millimetre diameter respectively, the number of 
grains in the respective grades per unit volume 
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yellow. The oblique lines traversing the diagram 
correspond with the velocity slopes representative 
of the grain fall of sand, silt, or clay grains of 
the diameters marked. By comparing the slope 
of the various grades in the sands thus graphed 
with these oblique velocity lines, it is easy to arrive 
at the approximate size of grains in any grade. 


Lag in Grain-fall Velocity. 

In the subsidence curves described it must be 
noted that the ‘ grain-fall-time’’ curve never 
coincides with the theoretical curve plotted for the 
progressive subsidence of the various grades com- 
posing a moulding sand, the sizes of the grains in 
each grade being known. The fact is, that whilst 
the C.S., M.S., and F.S. grades are subsiding the 
silts and clay are simultaneously falling, each 
grade descending at a velocity corresponding with 
the grain size, so long as there is no opposing 
influence. This condition is only fulfilled when 


*A Paper presented to the Iron and Steel Institute. 


v0. 


will be 1, 8, 1,000, and 8,000. The volume of each 
grain in each grade being taken as unity, the 
water volume as apportioned to each such grain 
will be found to be 1, 4, 5, and 10 in the MS., 
F.S., ¢s., f.s., and ec. grades respectively, and the 
thickness of the water envelope surrounding each 
grain of unit dimension will be 0.13, 0.355, 0.408, 
and 0.612 respectively. 

The interference to fall (the velocity of descent 
being taken as proportional to the cross-sectional 
area of the grain) will probably be a function of 
the order— 


Area of falling grain cross-section 


Area of water envelope cross-section 


or, in the case cited, as 0.63, 0.34, 0.30, and 0.20 
respectively. This interference is analogous to 
the fall of a large grain through a small tube, or 
to that of a small grain through a large tube. 
The descent of a grain of unit cross-sectional 
area through a tube of cross-sectional area 1.587, 
as representing the case of the M.»., F.S. grains, 
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at a velocity of 6.7 millimetres per second, 
places 


grain at a velocity , 


dlis- 
the water which escapes upwards past the 


° 
~“_ or 11.4 millimetres per 


The ascending water currents thus set up by the 
grain fall are sufficient to prevent the descent of, 


second (ignoring frictional or inertia — losses). 
Similarly, in the other grades :— 

In ¢.s. grade, grain-fall velocity 1.78 mm. per sec. 

Counter water current velocity is 0.93 mm. per sec. 

In f.s. grade, grain-fall velocity 0.12 mm. per sec. 

Counter water current velocity is 0.05 mm. per sec. 

In clay (c.) grade, grain-fall velocity 0.087 mm. per sec. 

Counter water current velocity is 0.022 mm. per sec. 


grades. 
until their 
mence 


mainly 


The 


their 


affecte: 


subsidence curves 
eularly 


and indeed to carry up with them, grains of sand, the curve is 
relatively large size. This is actually observable composition, 
during the subsidence of the M.S., F.S., and c.s. 


small 


descent. 


1 by 


-is due to this action. 
proportional to the grain size and grade percentage 
and to the clay content particularly in a moulding 
characteristic 


grains 
velocity falls to nil, 


column, 


this 


In 


water 


are 


cases 


a distance of, 
before coming to a standstill and 


of 


It should be possible to correlate the experi- 


TABLE I.—Subsidence Data, as estimated from tests of Seven Typical Moulding Sands A, B, C, D, E, F, and G (see Table 11.). 


carried upwards 
when they recom- 
some 
particles have been observed to ascend almost to 
the top of the water 
200 millimetres, 
redescending. 

It is plainty the silt and clay grades which are 
contra-flow 
and the author has concluded that the lag in the 
in the silt grade portions parti- 
The lag being thus 


the 


the clay 


say, 


action, 


sand 


A. | b. | | E. | F G. 

Total M.S., F. S., c.s., f.s., and ¢. grades sedimented | Mm. Mm. Mm. Mm. Mme. Mm Mm. 
at end of M.S _F. S. subsidence ..| 64.51 58.52 68.44 63.64 58.63 65.15 52.87 
(.s., f.s., and ¢. in suspension at end M. S., }) cs. 0.82 1.61 Lol 4.00 L.S1 9.42 
F.S. subsidence | 1.30 5.15 0.86 1.52 1.28 1.67 3.38 
| c. 2.45 6.00 5.25 7.30 6.92 3.32 2.87 
Water of suspension 65.50 |171.50 [161.60 | 166.40 [171.40 | 164.90 | 177.10 

water volume 
Ratio R =———______ 36.7 21.3 23.3 17.0 14.0 21.1 11.2 
c.s.+f.s.+e. vol. 


c. volume 


Tot ul MLS., FS be and ¢. grades Mm. Mm. Mm. 
at end of ¢.s. ence 65.18 66.68 68.73 
F.s. and ¢. in satis at end of ¢.s. subsi- Lis. 8. 0.53 1.95 0.35 
dence .. 2.36 5.90 5.20 
Water of suspension 164.80 | 161.30 | 161.30 
water volume 
R —----- 57.0 20.5 29.0 


Mm. 
66.96 
0.60 
163. 00 


21.3 


Mm. 
67.66 
0.54 
6.90 
162.20 


22.0 


157 00 


37.3 


Total MS F.S., c. grades Mm. Mm Mm. 
at end of f.s. poe once 68.09 70.02 71.39 
Clay grade c. in suspension at e nd of f.s 8. ‘subside nce 2.34 7.90 5.17 
Water of suspension 161.90 160.00 | 158.60 
water volume 
R, = ——_—————— 68.5 27.2 30.8 


Mm. 
68.03 
7.18 
162.00 


22.6 


Mm. 
68.64 
6.80 
151.69 


999 


Mm. 
74.29 
2.82 
155.70 


55.1 


Note.—The position of the upper level of the c. + 
gressive positions 
higher the silt proportion, the lower the curve. 


grain fall. 
retards the silt grain rate of subsidence. 


TaBLe II. 


s. in suspension—the subsidence curve being the locii of such pro- 
is clearly determined by the relative proportion of silt to clay in the water of suspension. 
In sands B, C, D, and E, the clouded character of the water of suspension 
during subsidence was marked, espec ially in sands D and E, where the ratio R, 22.6 and 22.2, was lowest. 
centage of colloidal clay in suspension apparently increases the virtual viscosity of the water and reduces the veloc tity of 


This has been confirmed by many later tests, and clearly shows that the pressure of clay concentration directly 


Mechanical and Chemical Analysis of Seven Typical Moulding Sands Tested. 


The high per- 


The 


19.10 
21-16 


6. 5.30 
7.12 
20.21 


4.02 
8.11 
19.60 


1.03 


6.30 
8.75 
21.53 


| 1.82 


2.32 
4.05 
5.42 


3.98 
5.64 


A, B, and (, Belgian. D, French red. E, Mansfield. FF, Kingswinford. G, Belfast. 
MS. | Feo, CaO Na,O, H,0, 
F.S. | C8 f.s | | | Al,Os. | MgO. | TiO, Co, Sand. 

79.1 | | | | 96.7 | 1.09 | 0.69 | 0.32 | O11 | 0.40 | 0.88 
S| 30 | } 75.6 | 9.80 5.80 1.38 0.95 1.20 5.80 A 

| | 15.6 | 6 | 22.20 | 11.90 3.10 1.24 1.94 14.00 

71.2 | 7 | | 0.7 0.41 0.16 0.39 1.40 
4.1 _ \ 66.7 | 1120 | 8.10 0.52 0.83 | 146 | 1110 B 

126 | 431 | 23.30 | 12.80 2.74 1.36 | 1.78 14.90 

85.6 | | 968 | 0.95 | 0.70 | 0.26 0.15 0.47 0.71 
| 772 | s92 | 4.70 1.10 1.12 6.00 

. | 11.9 | 10.50 2.93 1.32 1.82 | 16.20 


0.65 
10.20 


= 
a 
71.07 | 72.01 
116 135 
427 | 
158.80 r 
| Mm. 
| 72.95 
4.22 
| | 157.00 | 
| | — 37.0 | 
| | 
| 3.5 } 55.4 10.12 2.08 0.91 2.12 | D 
| | 165 | 45.7 | 13.35 3.62 1.05 2.61 | 12.60 
71.5 862 | 142 | O18 142 | 3.20 
10.3 - } 73.5 1.36 5.16 0.72 5.05 7.00 E 
| 15.2 39.6 3.40 | 15.73 0.96 5.14 | 15.20 
| 80.4 | 0.42 | 0.18 0.32 
4.5 ‘aie } | 79.3 2.36 1.15 0.72 4.20 F 
8.5 | 58.1 6.10 3.11 0.82 6.80 
62.3 | 85.6 0.65 0.55 us | 4.70 
23.6 ‘i } 70.3 1.78 3.67 0.39 | | 11.20 G 
} | 5.6 | 41.8 | 3.82 4.53 0.91 | 12.20 
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mental curves with the contra-flow velocities of 
he water of suspension as calculated from known 
values of grain size, and to their already ascer- 
tained grain-fall velocities, A series of curves 
should result which, by comparison with actual 
subsidence curves, would help to standardise the 
sraphs for typical sands, and similarly for other 
detrital or disintegrated materials. 

The lag above referred to has been noted in the 
preparation of the subsidence curves illustrated, 
and by correlating the coarse silt slope (in a sand 
having a grain size (c.s.) of approximately 0.1 
millimetre) with that of similar grains falling 
freely at the rate of 1.78 millimetre per second, 


of grain by the 
grains is clearly shown in Fig. 6, the velocity lines 
of the various mixtures being significant. The 
silt grade slopes are steeper in the case of the 
mixtures rich in 
the new red sand. 
lined profile of the mixture containing 25 per cent, 
red and 75 per cent. 
especially noticeable, denoting a mixture of many 
sizes of grain in the silt grade and explaining the 
poor 


of new and used Stourbridge sands are shown in 
Fig. 7. 


‘fhe important effect resulting from the growth 
clay-filming ” of used’’ sand 


‘* used’? sand than in the case of 
The absence of the straight- 
floor sand is 


used black 


gre 
as permeability. 


RAim OA 


the oblique lines have been drawn for the various 
grain sizes. The slope of the curve representing 
the coarse silt subsidence was taken as correspond- 
ing to Stokes’s law velocity for 0.1 millimetre 
grains and the oblique line marked 0.1) drawn 
through it, the remaining lines being drawn 
in positions relative to the velocities given by 
Protessor Boswell for the other grain sizes, 


The Examination of “ Used ” Sands.* 


The author has found the method useful in 
examining the nature of ‘* used ” sands, and of 
mixtures of new with ‘* used ’’ sands. Such a 
comparison is shown in Fig. 6. Here the sands 
examined were from a foundry using moulding 
sands from the Stourbridge area exclusively. The 
effect of mixing used floor sand with various pro- 
portions of new sand is seen in the diagram. The 
absorption drop ik the water level after the first 
shaking of the dry sand and water varied in each 
case, and emphasises the point recently described 
by H. A. Schwartz in a paper read before the 
American Foundrymen’s Association. He showed 
that when mixing coarse and fine sands together 
in all proportions there is a mixture possessing the 
minimum of gas permeability. The results of the 
author's tests on the absorption values of mixtures 


* There is much to suggest that the contour of the curves 
is primarily influenced by the clay concentration in the water 
of suspension. Experiments on moulding sands and fireclays 
so far support the view that the rate of silt and sand sub- 
sidence varies directly as the clay content in the water of 
suspension. 


OF SUBS CENCE 


Fic. 6. 


2210 260 3oa. 


The Mineralogical Composition of Sands. 

Much remains to be done in the mineralogical 
analysis of moulding sands, and any real under- 
standing of the bonding characteristics of a sand 
must be sought in the determination of the actual 
constitution of the silicious grain, which is the 
nucleus around which the bonding materials, ferric 
and argillaceous, are more or less statically 


AFTER | 
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20 


wrapped, as suggested by Mr. H. V. Holmes in his 
recent paper. 

The interpretation of the chemical analysis of a 
grade in terms of the mineral rock minerals, in 
their primary or altered conditions, is therefore of 
the utmost value. It is important to know 
whether the free silica in a sand grain is firmly 
attached to its felspathic neighbour, or whether 


as a slippery-faced crystal it is incapable ef 
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properly bonding with the limonite or kaolinite in 


its immediate vicinity. In conjunction with the 


In conclusion, the author wishes to express his 
gratitude to several foundry friends who haye 
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study of the subsidence curves it is essential, 
therefore, tnat the mineralogical constitution of 
each grain grade should be determined. Fig. 8 
gives an approximate outline of the mineralogical 
composition of the various grain grades of 
naturally bonded moulding sands, and is added 
with a view to drawing attention to this section 
of moulding-sand research. It is extremely inter- 
esting to observe the continuous connection 
between the various grades: the diminishing pro- 
portion of free silica and the increasing propor- 
tion ‘of the bonding materials, limonite and 
kaolinite, as the clay grade is approached; the 


oF THe 
| 


GRAINS IN NATURALLY. Bonne 


Sanos j 
| 
| 


decrease of felspathie minerals in the sand grade 
and the uncertain composition of the clay grade. 

In the development of synthetically made or 
mixed moulding sands, and in the scientific pre- 
paration of moulding sands, it is hoped that the 
suggested line of study indicated in the Paper will 
be of use to foundrymen. The author’s methods 
are admittedly in the nature of works determina- 
tions and will undoubtedly be improved upon. 
They have already proved of some considerable 
practical value, and have been used in giving 
advice to a number of the members of the Cast 
Iron Research Association, 


Taevre IIT. (See Fig. 9.) 


Mm. Mm. Mm. Mm. 
Grain Size. 0.10 0.05 0.01 below 
to0.25 | to0.10 | to0.05 | 0.01 


F.S. | f.s. 
Size of Silica Nu- 
cleus A oa 1.00 1.00 1.00 1.00 
Thickness of Fels- | 0.006 0.02 0.06 0.17 


pathic Jacket B | to 0.045) to 0.06 | to0.18 | to 0.26 
Bonp 
Thickness of Ferric | 0.001 0.005 0.01 0.020 

and Titaniferous | to 0.003 | to 0.025! to 0.04 | to 0.080 

Jacket C 


Thickness of Kao- | 0.003 0.015 0.04 0.140 
linitic Jacket D | to 0.010 | to 0.060 | to 0.16 | to 0.300 

Density of Minerals A B C D 
GG.) .. --| 2.00 | 2.55 3.60 2.25 


The above relative values have been computéd from the 
samples of sands outlined in Fig. 8 on the hypothesis 
that the free Silica (Quartz, etc.) grains A are concen- 
trically covered by the Mineral constituents B, C, and D. 


furnished samples of sands for examination, and 
in particular to Mr. F. J. Cook, of West Bromwich. 
to Mr. W. B. Parker, of Rugby, for their advice 
and help, and to Mr. 8S. J. Astbury, of Messrs. N. 
Hingley and Sons, Netherton Tronworks, for his 
help in the analyses of sand samples. 


X-Ray Examination of Metals. 


At a recent meeting of the Institution of Elec- 
trical Engineers, Mr. A. G. Warren, lectur- 
ing on this subject, remarked that only those rays 
which passed through the material unaltered and 
undeviated contributed to the production of an 
effective image, and all scattered radiation which 
penetrated only helped to fog the plate and mask 
the image. Therefore, it was the object of radio- 
graphy to obtain as large an undeviated radiation 
as possible—to render the exposures reasonably 
short—and at the same time keep down the scat- 
tered radiation. When the illumination due to 
scattered radiation was sufficiently small, it was 
surprising what contrast could be obtained if the 
technique was correct. Surface scratches on a 
block of metal producing only the minutest varia- 
tion of thickness, showed up quite distinctly on a 
radiograph. 

The problem resolved itself into two parts :—(1) 
Eliminating as far as possible all radiations which 
were not directly contributing to the formation of 
the image; and (2) making the plate as sensitive as 
possible to the hard radiations. As regards the 
elimination of stray radiation, the lecturer said 
that in radiographing an object which called for 
a moderate penetration, using rays which were 
projected vertically downwards, the plate was 
placed first upon a thick sheet of lead, to absorb 
radiation which passed through the plate, and to 
prevent the latter being fogged by scatter from 
below. The object was then placed upon the 
plate, and, if it was regular, it was completely 
surrounded by lead so that no radiation could 
possibly reach the plate except through the object 
to be radiographed. If the body was irregular, it 
was mounted on plasticene, which was trimmed 
flush with the edge, and lead dust to a depth of 
several millimetres was distributed round it. 

Dealing with the limits of penetration, the 
lecturer indicated that the greater the mass of 
substance to be penetrated, the higher was the 
optimum voltage for good definition. In addi- 
tion, exposures were greatly reduced at high 
potentials. It was commonly stated that 3 in. of 
steel was the present practical limit of penetra- 
tion. The lecturer regarded that as rather a con- 
servative estimate, but, assuming it for the 
moment, he showed a curve of the penetration of 
2! in. of steel from which he said it was clear that, 
if greater thicknesses were to be penetrated, the 
voltage must be increased, so that the amount of 
radiation penetrating the material remained 
constant. 
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An Apprenticeship Course in Foundry 
Practice.—XLIV. 


By Ben Shaw and James Edgar. 


CASTING PRESSURES. 

When metal is molten it exerts a pressure in a 
manner similar to other liquids. Thus pressure 
conditions exist in ali moulds during the time of 
casting, and are maintained as long as the metal 
remains in a fluid state. This fact must be given 
special consideration, particularly when dealing 
with clesed moulds. and as these form the bulk of 
the moulds that are made, it is necessary to con- 
sider the manner in which pressure is exerted in 
order that precautions may be taken when closing 
moulds to reduce the possibility of any part being 
strained or moved in consequence of the pressure. 
Considering the pressure exerted by water in two 
tanks dissimilar in shape, but having the same 
area at the bottom, and supposing the bottom of 
each tank 1s 12 in. square and the height of each 
27.72 in., but one is parallel while the other is 
reduced in area towards the top, as shown in 
Fig. 1, the pressure on the bottom of the tank A 
will be equal to the weight of the volume of water, 
and as 1 Ib. of water is equal to 27.72 sq. in., the 
pressure will be 144 Ibs. The other tank B, let us 
say, is reduced to 6 in. square for half the height. 
Then the pressure exercised by the lower part only 
will be equal to the weight of water, that is, half 
the pressure, viz., 72 lbs. The weight of water 
contained in the upper part will be 6 in. x 6 in. x 
4 Ib. i8 Ibs. If we imagine a partition at the 
junction of the top and bottom areas, then the 
pressure on it will be equal to 18 Ibs., that is, 
0.5 Ibs. per sq. in. It is evident therefore that 
the top water exerts a pressure of 0.5 Ibs. per 
sq. in. on the surface of the lower chamber, and 
as this pressure is transmitted equally in all direc- 
tions, every square inch of the surface in the lower 
part of the chamber is subjected to a pressure of 
0.5 Ibs. per sq. in. The area of the lower part, 
which is 12 in. x 12 in. 144 sq. in. Thus the 
pressure exerted by the water in the smaller part 
will be 72 lbs., which, added to the pressure of the 
bottom chamber alone, will be 144 Ibs., and this, 
it will be noted, is similar to the pressure on the 
bottom of tank A. This simple illustration ex- 
plains a very important principle, which states 
that the pressure on the level bottom of a tank, 
due to the weight of the contained liquid, is inde- 
pendent of the shape of the tank, and is equal to 
the weight of a prism of the liquid whose base 
has the same area as the bottom of the tank, and 
whose height is the distance between the bottom 
and the upper surface of the liquid. 


Bottom Pressure on Moulds. 

The principle is, of course, applicable to metal 
when molten. Thus, it may he said that the pres- 
sure on the horizontal bottom of a mould due to 
the weight of contained metal is independent of 
the shape of the mould, and is equal to the weight 
of metal represented by a prism having a_ base 
equal to the area of the bottom of the mould and 
a height equal to the distance between the bottom 
of the mould and the surface of the metal in the 
pouring basin. The distance between the surface 
of the metal in the pouring basin and the hori- 
zontal surface at which the pressure is desired is 
known as the head of metal, and by multiplying 
the product of this height in inches by the area 
in square inches with the weight of a cubie inch 
of the metal to be cast, the pressure of the fluid 
metal is determined. Different metals and alloys 
vary in their weight per cubic inch; thus cast 
iron = 0.26 Ib., cast steel 0.28 I|b., brass 
= 0.31 |b., and aluminium = 0.097 Ib. With 
these factors, the pressures per square inch for 
12-in. head will be 3.12, 3.36, 3.72, and 1.164, but 
for practical purposes it is more convenient to 
make use of these as 3.2 for cast iron, 3.4 for 
steel, 3.8 for brass, and 1.2 for aluminium. An 
illustration of the method of calculating the pres- 
sure is shown in Fig. 2. This represents the 


mould for a cast-iron cube having 12 in. side. The 


distance from the top of the required casting te 
the runner basin is 12 in. When the metal is 
cast, the pressure at the bottom will be 6.4 Ibs. 
per sq. in., or a total pressure of 921.6 lbs. The 
6.4 Ibs. is the approximate weight of 24 cub. in. 
of the metal, and is the pressure on one square 
inch. Theoretically this pressure is applied at the 
bottom, however much the diameter of the down- 
gate may vary, but there are other conditions to 
which reference will be made later. 

A knowledge of the pressure applied to the 
bottom of a mould is iraportant when work is cast 
above the floor, as in some forms of loam work. 
The plate upon which such work is built must be 
sufficiently strong not only to prevent fracture 
but to withstand any possibility of deflection due 
to the strain. Any slight springing due to the 
pressure may cause a run-out. The majority of 
moulds, however, are either cast in the floor or 
while resting on the floor surface. For these 
moulds the bottom pressure is not so important as 
the lifting pressure. 


Lifting Pressure. 

Lifting pressure is that force which tends to 
disturb projecting parts of the mould and to sepa- 
rate or lift the cope parts during the time of cast- 
ing. It is this form of pressure that demands 
careful attention whilst the mould is being con- 
structed and at the time of closing. If we again 
refer to a casting of a cube having a 12-in. side, 
and calculating on the same principle as for the 
bottom, the pressure against the cover will be 
3.2 lbs. per sq. in. of the mould surface. Then 
the pressure on the whole surface will be 460.8 Ibs., 
and this will be the force tending to lift the cope. 
If the weight of the cope is considerably heavier 
than this pressure, it will offer sufficient resistance 
and prevent the cope being lifted. | When the 
weight of the cover is less than the pressure of the 
fluid metal against it, some means must be taken 
to increase the resistance of the pressure. Sup- 
posing a recess is required to be made in the same 
form of casting to that shown in Fig. 3, the pres- 
sure on the top and bottom surfaces will be the 
same as in the previous instances, being 460.8 Ibs. 
and 921.6 Ibs. respectively, but the projecting part 
of the mould is subject to pressure. To determine 
the amount of pressure, multiply the product of 
the area and the head by the weight per cubic 
inch, or find the pressure per cubic inch and multi- 
ply by the area in square inches. Subtract 
the inner from the outer area, obtain the area of 
the projecting part of the mould thus 144 — 64 = 
80 sq. in. The pressure on the sq. in. per ft. head 
= 3.2, therefore the pressure per sq. in. for a 
head 1 ft. 6 in. high will be 1.5 x 3.2, which equals 
4.8. The total pressure applied to the projecting 
part of the mould will be 80 x 4.8 = 384 lbs. This 
is the force that is applied to the projecting part 
of the mould during the time of casting, and unless 
the sand is strengthened to resist this pressure, it 
is liable to rise with the metal, because the weight 
of the projecting sand is considerably Jess than an 
equal volume of fluid metal. 


Lateral Pressure in Moulds. 

The pressure of fluid metal at any level in a 
mould is due to the weight of a column of metal 
above that level, and this has been referred to as 
the head. Its value in finding the upward and 
downward pressures has been shown, but it is also 
applicable for obtaining the pressure on the sides 
of moulds. It is convenient, therefore, to find 
the bottom pressure per square inch, and using 
inches to represent pounds pressure, make a hori- 
zontal line. From one end erect a perpendicular 
representing the head in inches. At the surface 
of the metal there will be no pressure, because of 
the absence of head, and if a straight line be 
drawn from the top of the vertical line to the 
ether extreme end of the base line, the pressure 
per square inch can be determined for any part 
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of the mould. This is done by drawing a horizontal 
line at a distance from zero equal to the height 
of head above that part of the mould at which 
the pressure is required to be known. Adopting 
this method with the casting of a cube, as in Fig. 4. 
AB will represent the total head and BC the pres- 
sure per square inch on the bottom of the mould, 
then any horizontal line drawn as at DE, will 
give the pressure per square inch at a correspond- 
ing position in the mould. 

Supposing an imaginary plate separates the 
metal along this line, then the full pressure on the 
plate will be determined by the head and area, but 
the metal below this plate would have no upward 
pressure because of it having no lead; therefore 
the fluid metal below the line 1s subjected to the 
full pressure of that above it, and as a liquid that 
is subjected to pressure transmits it undiminished 
to all parts of an enclosed vessel, the sides of the 
mould must be subjected to pressure in the same 
manner as either the top or bottom, the amount 
depending upon the head and area, This explains 
another important principle, which states that the 
pressure per unit area at any point of a surface, 
whether downwards, upwards or lateral, depends 
upon the height of head from the point to the sur- 
face of the liquid. While this principle is 
applicable when the metal is molten, there are 


460.8 lbs., and the difference is due to the displace- 
ment of metal by the core. In sketch B, the core 
is in contact with the bottom, and the only lifting 
force is that due to the buoyancy. As soon as the 
metal rises above the height at which the weight 
of displaced metal coincides with the weight of the 
core, a force is exerted, and this force increases 
in amount as the metal rises in the mould, until 
the core is completely covered, when the force 
becomes stationary. The buoyancy of the core is 
equal to the difference between its weight and the 
weight of an equal volume of metal that it dis- 
places. Sketch C gives an example of a core sup- 
ported in a mould with metal against all sides. 
Outlets are neglected for the purpose of illustra- 
tion. In this case the metal exerts a pressure of 
375 Ibs. on the bottom of the core directly it comes 
in contact with it, and this is maintained until 
metal flows over the top of the core. The metal 
covering the core neutralises to some extent the 
lifting force. Thus the lifting force of 375 Ibs. is 
reduced by 239 Ibs, to 136 Ibs., and this is equal 
to the displaced metal, the weight of the core being 
neglected. 


Momentum. 
Other forces must be taken into consideration in 
addition to those due to head of metal, and in 
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other forces at work which must be considered to 
ordinary liquid pressure. 


Pressure on Cores. 

If we consider cores to consist wholly of sand, 
and neglect the irons or grids that may be used 
to strengthen them, and for lifting purposes, they 
have less weight per unit of volume than foundry 
metals. The approximate weight per cubic inch 
of sand is 0.06 Ib., while that of cast iron is 
0.26 lb. We can theretore compare the densities 
of sand and metal with, say, cork and water. — In 
order to wholly immerse cork in water it is neces- 
sary to apply pressure to it equal to the difference 
between the weight of the volume of water it dis- 
places and the weight of the cork. 

Considering the pressures on a core used in the 
cube casting in a few different ways, as in A, B 
and C in Fig. 5, in A the core is in direct contact 
with the cover, having metal against the four 
sides and bottom. Under similar conditions as in 
the previous instance, the lifting pressure against 
the cover and core would be equal to the weight 
of a volume of similar metal represented by the 
shaded part of sketch A, less the weight of sand. 
Thus the actual pressure applied will be 375 lbs. to 
the bottom of the core and 256 Ibs, against the 
cover, making a total upward pressure of 631 Ibs. 
The pressure without the core we found to be 


ealeulating the weight required to counteract the 
lifting force, this addition must be made, other- 
wise the weight will not restrain the life due to the 
momentum of the metal. 

During the time the mould is being filled, the 
metal is moving, and this movement is stopped 
suddenly in contact with projecting parts of the 
mould and cover. It is this force which frequently 
overcomes the resistance offered against it, and 
causes parts of the mould to be moved or the cover 
to be lifted. It is very difficult to estimate 
momentum, because so much depends upon the 
lifting area against which the metal will suddenly 
rise, the method of running and the speed of pour- 
ing, the number of ladles being emptied at the 
same time, and the height of the stream of metal 
from these ladles to the runner basins, and whether 
the metal enters the mould direct. 

When moulds are run from the bottom, heat is 
extracted from the metal as it rises, and it 
becomes less and less mobile. On the other hand, 
when pouring from the top, the metal is more 
fluid and lively when it comes in contact with the 
top of the mould, and thus, as a rule, other con- 
ditions being equal, top pouring will exert a 
greater pressure on the cover part of the mould. 
Slow running reduces the momentum, and very 
little pressure in addition to that due to head is 
exerted, but by running quickly with hot metal 
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the pressure due to momentum may be as much 
or even more than that due to head pressure. 

While it is possible to calculate with some 
degree of accuracy the pressure due to the head 
of metal, that due to momentum can only be esti- 
mated, and judgment, as well as experience, are 
essential in determining the requisite force to 
counteract a possible lift. Some take the weight of 
the cover box into consideration, and while this is 
reasonable, with small work it should be treated 
merely as an additional safeguard, its weight 
being neglected in making the estimate so as to 
balance slight errors of judgment. 

It is advisable to calculate the head pressure 
and add sufficient for that due to momentum 
according to the conditions of the moulds and 
metal and the speed of pouring, remembering 
always that it is better to add too much than too 
little. Knowing approximately the lifting force 
that will be applied to a mould, precautions can 


be taken to counteract it. 


Methods for Restricting Pressure. 

Reference has been made to bottom pressure in 
connection with loam work cast on a plate above 
the floor. When moulds rest on the floor, or are 
bedded in the floor bottom, pressure does not as a 
rule create any difficulties. There are exceptional 
eases, however, in which it must be considered, 
and these concern comparatively long work cast on 
end, such as hydraulic cylinders, bushes, and some 
forms of pipes. Supposing a two-part box 1s used 
for casting a hydraulic cylinder on its end and 
the head of metal is 20 ft., then the pressure due 
to the head is equal to 64 Ib. per sq. in. on mould 
surface, it is evident therefore that much greater 
resistance must be offered than would be necessary 
were it cast horizontally. In such cases slotted 
bars across top and bottom parts secured with 
tie bolts are superior to wedged clamps binding 
the joint. These should he used at intervals of 
not more than 12 in., especially towards the 
hottom. The side pressure in sand moulds is 
counteracted by the resistance of the box sides 
providing they are strong enough. Box bars act 
as tie bars and give the sides considerable sup- 
port. Much work is cast in the floor when the 
sile and bottom pressures are counteracted, and 
this is the most satisfactory method of dealing 
with loam” work. Frequently, however, loam 
moulds are cast above the floor, and in some 
foundries the gaggers on the building plates are 
supported by chains being tightly secured about 
them to resist the side pressure. In addition to 
this method other foundries secure an iron sheath 
ahout the mould in which floor sand is rammed. 
Various methods are used to resist lifting pres- 
sure. With small work clamps securing the box 
handles or lugs will suffice. With medium and 
large work it is not always sufficient to depend on 
clamps over joint flanges or between top and 
hottom edges of the box. Slotted cast-iron beams 
resting on top of the mould that are capable of 
being bolted down to the bottom box part give 
more — security. Many depend entirely upon 
weights and do not clamp or bolt the parts 
together. This is not a good practice, because no 
precaution is taken against errors in estimating 
the weight required. Tt is better to use weights 
to supplement the resistance when the mould has 
been securely clamped. 

The apprentice should give primary consideration 
to the principles from which the head pressure in 
a mould can he calculated. He is then in a better 
position to estimate with greater accuracy the 
force required to be resisted. 


Shipbreaking Industry in Germany.—Up to the pre- 
sent the shipbreaking industry in Germany has been 
very prosperous, the end of the war and the Wash- 
ington Disarmament Convention having brought a large 
number of old war ships into Germany to be broken 
up. The Wilhelmshaven  ship-breaking yards had 
developed considerably, and 25 other yards produce 
some 40,000 tons of scrap iron and steel a month. 
The prosperity of these yards is now greatly waning, 
and a certain number of them have been transformed 
into shipbuilding yards, the breaking-up of old mer- 
stant ships being less profitable than that of war 
vessels, 


An Appeal to the Malleable Iron 


Industry. 


It is well known that less than ten years ago 
there was little definiteness to the physical pro- 
perties of malleable iron—in fact, there were 
virtually as many varieties of malleable as there 
were foundries making it. Every foundry had its 
own theories, many of which were based upon 
meagre and insufficient knowledge of the whole 
subject, even the process of annealing, by which 
the casting loses its brittleness and takes on the 
valuable properties of malleability, was accredited 
to reasons that subsequent investigations have 
proved erroneous. 

During the past few years, however, among a 
limited number of manufacturers, there has been 
a marked improvement not only in the physical 
preperties of malleable iron, but particularly in 
its uniformity, but the general position of the 
industry to-day is such that unless there is a com- 
plete change over from rule-of-thumb methods to 
exact processes tle present diminishing output will 
further very materially decrease. 

It has to pe borne in mind that beyond foreign 
malleable competition rapid strides are being made 
by other competitive materials, such as drop 
forgings, steel castings, die castings, etc. These, 
by systematic and paintaking research, are making 
inroads into the malleable business by convincing 
the engineer that they are determined by their 
scientific investigation and modern methods to 
produce for him a material more suitable than 
malleable for his requirements and at a moderate 
cost. 

Is it not, therefore, a very important question 
to ask the malleable industry whether it intends 
to stand still and ignore the serious alarm which is 
being sounded 

The industry has at its command a_ fully- 
equipped organisation to render the necessary 
assistance. The British Cast Iron Research Asso- 
ciation has organised a wide research into every 
aspect of malleable work, and will go the full road 
along the line of metallurgical research in order 
that the trade can make uniformly high-grade 
castings. The Association will see that the results 
of such research are issued in such a manner that 
they can be applied in a practical manner. 

The work, however, cannot be carried out with- 
out the support of the malleable trade. There are 
231 malleable foundries in this country; if 100 at 
least join the Association, immediate steps can be 
taken to commence the work, and so place the 
industry on the same footing as the American 
malleable trade. 

The American research association has the 
hearty support of the trade. The results of its 
work are astounding. Malleable castings are made 
in all the American foundries with a tensile of 
20 tons per sq. in. and 7} per cent. elongation. 
Malleable castings are now used in America for 
every conceivable class of engineering work, 
because they are reliable. In the obtaining of 
business, the members are competitive, but in the 
improvement of their product, co-operative. By 
research, the American association has become an 
instrument of service to all industries in which 
malleables are used. It has reduced the produc- 
tion of malleable iron from a hit-or-miss proposi- 
tion to a scientific basis 

British foundries can be equally successful. The 
malleable trade in this country can be as success- 
ful as in America, and can produce equally as good 
a casting, if the trade give support to their own 
research organisation to enable it to carry out 
similar work. 

The Council of the British Cast Tron Research 
Association therefore hope that, for the common 
good of the industry, that every malleable iron- 
founder will at once decide to become a member. 


American Pig-iron Record.—The output of the 
American blast furnaces during the month of April 
was 118,252 tons per day. This constitutes a 
record, and on annual calculation is 10 per cent. 
in excess of the year 1916, the record year. 
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Institution of British Foundrymen. 


LANCASHIRE BRANCH. 
Burnley Section. 

At the May meeting, at which Mr. Hartley pre- 
sided, Mr. G. Barnes of Accrington, read an 
interesting paper on the influence of the normal 
elements on cast iron, which he entitled The Iron 
Age. After outlining the antiquity of iron, and 
giving some archeological notes, the lecturer 
dealt successively with the chemistry of the 
elements occurring normally in cast iron and their 
influence on its foundry and mechanical proper- 
ties. 

Hardness in Cast Iron. 

This was followed by a discussion on the Hard- 
ness of Cast Iron, during the course of which Mr. 
Hoge said hardness in castings was always a sub- 
ject of great interest to foundrymen as it was one 
of their greatest troubles, Obviously the man in 
the machine shop had an equally strong objection 
to hard castings. The occurrence of hardness 
could not always be explained by a mistake in the 
mixing. When high silicon and high graphitic 
carbon was used a soft casting was anticipated, 
but such was not always the case. There were a 
number of possible causes, one of them being the 
use of rusty scrap. Another might be associated 
with the rate of cooling. In a shop where the 
castings varied in weight from a few ounces to 
possibly tons, the same rate of cooling was not 
suitable for every case, and it was not easy to 
regulate it. If the castings could be classified and 
dealt with in two separate groups—light castings 
and heavy castings—some advantage would be 
gained, but that was not always possible in a 


jobbing foundry. Personally he was a_ great 
believer in the soft blast. | However satisfactory 


the other conditions were, one could easily ruin 
all prospect of obtaining soft castings by using a 
hard blast. There should be a fairly good volume 
of air going into the cupola, but it must not be 
too fierce. Blowing in at too high a pressure 
caused many a hard casting. He believed in 
having large tuyeres wherever it was possible. 

Sometimes the cause was excess of sulphur in the 
coke. His advice to those who required soft cast- 
ings was, to use a suitable composition, a good 
coke, low in sulphur, a soft blast, avoid moulds of 
too damp a character, and prevent the moulder 
from making the sand too wet. 

He had heard it said that castings which came 
from Beigium were a good deal softer than those 
produced in this country. Without giving full 
credence to such statements, it was disquieting to 
hear them, and there would be no justification for 
them if proper care was taken. 


Hardness from Sand. 


Mr. Haroareaves said, entirely irrespective of 
the materials used in mixing, hardness was some- 
times due to the way in which the moulding was 
done. He had known two men to be casting the 
same articles and using the same materials, yet 
while one ian obtained good results, the other 
man’s castings were so hard that the turner 
refused them. The metal was good, when cast in, 
but something was wrong elsewhere. It might be 
the sand. It was important that the moulder 
should ascertain that the sand he used was in 
proper condition. 

Mr. Barvyes said some moulders often assumed 
that in plate moulding if they had the sand wet, 
they did not need to do much ramming. His 
opinion was that with wet sand the extra weight 
involved more ramming, and the dry sand needed 
less ramming. He believed with a small runner 
one obtained cleaner castings. In small work the 
hotter one cast, the softer and cleaner would the 
casting be. 

Mr. McLaren confirmed Mr. Barnes’s remarks 
that wet sand may give hard castings. 


Sulphur in Coke and Hardness, 

Mr. Pett said there could be no doubt about the 
importance of the question in these days. His 
own experience had been that the chief cause of 
hardness had been excess of sulphur in the coke. 


They might work for several weeks making satis- 
factory castings, then, a fresh supply of coke 
having been obtained, although in other respects 
there was no change in the materials or process, 
the castings may become dirty and hard, to which 
the machine shop naturally objected. The foundry- 
man had a difficult job when he undertook to 
correct it, because he had perforce to use the same 
material with which he had made the hard 
castings. 

He agreed with Mr. Hargreaves that the sand 
might have a good deal to do with the trouble. 
For instance, suppose an unskilled man was 
making moulds and mixed his own sand; he might 
easily get it too wet.and the foreman could not be 
always there to correct matters. If there was 
sufficient time it would pay the foreman moulder 
to see that the sand was properly tempered. 

The CuarrMan said they were very much indebted 
to Mr. Barnes for his lecture, which dealt with a 
matter of interest to them all. Evidently if they 
were to get good machineable castings, they must 
be somewhat particular about the quality of the 
scrap they used and of the nature of the coke. 
There was no doubt also that the sand played an 
important part: if foundrymen would pay atten- 
tion to the mixing and tempering of the sand they 
would get better results. A vote of thanks was 
accorded to Mr. Barnes. 


EAST MIDLANDS BRANCH. 


Discussion on Dr. Johnson’s Paper on “The Shrinkage 
of Metals.” 

The Chairman (Mr. W. T. Evans) said that to 
them as foundrymen it was not so much the 
measuring of linear shrinkage of metals as the 
different results obtained from them. <A great 
deal of the foundrymen’s efforts have to be used 
to overcome these things which are practically 
inevitable and they have to use different methods 
to overcome it. One could have very strong dis- 
cussion with pattern makers whether a pattern 
should be cambered one way or the other. One 
thing which interested him very much was the 
drawings on the board of the heat curves and their 
crystallisation; that was something new to many 
of them. The lecturer’s remarks seemed to be 
more applicable to malleable castings. 

Mr. S. H. Russert said the paper had been 
extremely interesting, though it was perhaps more 
technical than all could follow in every case. Still 
it was easy to understand the lecturer’s difficulty. 
He was used to lecturing to men who were students 
and sometimes some of the audience were a little 
bit in their depths. Foundrymen have a very 
rough and ready method for overcoming the actual 
cooling of castings and if there is any doubt about 
a casting it is exposed as quickly as_ possible. 
Sometimes one digs down in certain parts and 
studies the redness in different parts. The usual 
experience is that if all the various parts of the 
casting can be made to go practically black to- 
gether there is no further trouble. The explana- 
tion may be that according to one of the diagrams 
shown, that the greatest expansion in iron cast- 
ings is at 733 deg. C. where the third expansion 
takes place and the casting is only very dull red. 
After that the cooling curve shows a_ steady 
shrinkage so that foundrymen are running a risk 
for 110 deg., after that the contraction of the 
whole mass, thick and thin, is uniform. Mr. 
Russell, dealing with his experience of the copper- 
zine series round about 65: 35, said that in order 
to get free-cutting metal he introduced 5 per 
cent. lead. Contrary to expectation, a compara- 
tively hard casting was produced. Mr. Russell’s 
brother, who had had quite a scientific training, 
did not agree with the speaker, and produced 
text-books to prove that the degree of hardness 
decreased proportionately as the copper was 
diminished; in other words, that 70: 30 alloy 
was harder than 60: 40. Probably he was right. 
A published table showed that the 70: 30 alloy 
was considerably softer than 63: 37. Sufficient 
copper was added to produce 70: 30 alloy, and 
afterwards 5 per cent. lead, and a very large 
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improvement was shown in the machining quality 
of these castings. On one of the charts shown 
with 65: 35 alloy there was a considerable increase 
in the solid snrinkage, there is a very large 
peak in the curves, and it may have some practical 
bearing. It had been found that round about that 
mixture 63: 37 considerable trouble with hardness 
is likely, but when the 70: 30 alloy with the 5 
per cent. lead was reached satisfactory castings 
were made, as they were much softer. 

With regard to the Kelper test, he had adopted 
rather a simpler method of measuring small 
shrinkages by using a micrometer, and the dis- 
tances between the chills are checked with a 
standard bar. 

Mr. Russell then said he would like to take 
the opportunity of proposing a vote of thanks to 
Dr. Johnson, and they hoped to see the lecture 
in print in the pages of THe Founpry TRave 
Journa, which all should study. 

Mr. Stevenson said he had been extremely 
interested in the lecture, for nine-tenths of 
foundry troubles, apart from carelessness, arose 
from liquid and solid contraction. With regard 
to shrinkage, the pattern-makers generally allow 
one-eighth per foot, but that is not done always 
with long castings, for he had never seen a 6-ft. 
column contract 2 in. He generally set the 
flanges out and measured, and he found that con- 
traction as a rule, instead of being } in. to a ft., 
is considerably less. He recalled an experience 
with plates 53 in. dia., with 5 holes of differing 
diameters to support different diameters of cable. 
The usual pattern-makers’ allowance was given, 
and the pattern made was in. larger in dia. 
than was wanted. When the sample casting 
came through it would not go through the pipe, 
it had actually expanded. The pattern was 
reduced a little and the casting remade of the 
correct dimensions. 

THE AUTHOR’S REPLY. 

Dr. Jounsox, replying, said he found that the 
character of some of the questions asked was 
rather different from what he had anticipated. 
For instance, the President’s question about 
camber could only be satisfactorily answered by 
one who had had actual practical experience in 
gauging the amount of camber to allow for a 
specific casting. With regard to small runners, 
the recommendation instanced by the President 
probably referred to iron castings. He did not 
agree with the recommendation being applied to 
non-ferrous metals. If the section of metal at the 
junction of the runner and casting be diminished 
too much effective feeding by the runner is pre- 
vented. The section should be large enough to 
ensure adequate feeding. He realised the econo- 
mic question entered, but many failures have 
occurred through having these sections too small. 
It is quite impossible to prevent the pipe-forma- 
tion unless one had adequate communication 
between the feeding gate and the castings. He 
was pleased to receive conformation of the weak- 
ness of sharp corners. With regard to the iron 
block which the President referred to, it appeared 
as if there was anchorage at some point. The ques- 
tion was raised with regard to bringing in metal 
at the bottom of the casting. The recommenda- 
tion is to bring in metal at the bottom of the 
casting so that gate pressure shall force the liquid 
metal up and prevent piping. Another method in 
big castings would be to use a feeding red. In 
thai case merely mechanical manipulation of the 
gate suffices to keep open a passage of the liquid 
metal from the top. 

He pleaded guilty to the charge of being too 
technical, but there are extenuating  cireum- 
stances. It is very difficult indeed for the 
academic man and the practical man coming 
together without having opportunity to meet on 
some kind of common ground. They come from 
two entirely different spheres of work, each using 
a language he alone fully understands, and we 
must get a working language between us, The 
great point is a common ground for the expres- 
sion of views. 

There is a very important question, the solu- 
tion of which is very vital to the future of tech- 
nical education. It is vital for those who are 
responsible for technical education to understand 
the mentality of students, and he desired here to 
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impress a point on those who are interested in 
technical education to realise that technical edu- 
cation is at the moment going through a very 
severe crisis. There is considerable pressure from 
the Board of Education and other sources for 
severe cuts to be made, and technical institutes 
are feeling the pinch. His feeling was that 
foundrymen and others who are interested in 
other branches of metallurgical industry should 
really take a stand, for those connected with 
technical education are only too willing to go 
along paths which it is desirable to traverse, and 
do everything possible to meet foundry require- 
ments. 

Technical lecturers do not desire, unaided, to 
lay down rigid unalterable curriculum. 
There is a very wide gulf between works’ prac- 
tice and the lecture room, and there is also a 
very wide gulf between the manufacturers and 
those connected with technical education, and the 
sooner we can get a common ground the better 
it will be for the industry. 

With regard to Mr. Russell’s point as to free 
cutting by adding lead, he could not for the 
moment give an explanation. It looks as if it 
had to do with the crystallisation interval. 

Mr. J. F. Driver said about three years ago 
he did some research on free-cutting metal, and 
his experience of brass was that 1 per cent. cut 
lead did very considerably alter the cutting pro- 
perties of the brass in automatics. One to one and 
a-quarter per cent. was the figure, but the explana- 
tion was not a question of being softer, but simply 
the fact that the addition of the lead allows the 
metal to break up and clears the tool more 
quickly. The addition of the lead allows the 
chippings to break up and clear away from the 
tool. If the chippings will break in front of the 
tool one gets a much greater cutting quality, 
associated with more than 60 per cent. better 
output by the same alloy if 11 per cent. lead 
is added. The hardness of the tin alloys were 
practically identical. 

Dr. JowNsox, continuing, said that assuming 
the figures of the percentages given are correct, 
it may also mean there is a more uniform distri- 

better cutting 


bution of the lead, and thus 
qualities. He was very interested in the use of 
instead of graduated wedge. 
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the micrometer 
That is a distinct improvement and would be a 
great saving of time. 

In conclusion, the lecturer said the whole of 
the existing data on shrinkage requires revision, 
and there was great need of research on this 
question, and that was one of his reasons for 
bringing them the Paper. 


Catalogues Received. 


Gauge Glasses and Lubricators—A catalogue is 
to hand from Messrs. Butterworth, Limited, of 
Newton Heath Glass Works, Manchester. This 
brochure outlines a number of specialities which 
are used in and about foundries. 

Stainless Steel Hardening Equipment.—A 
four-page pamphlet is to hand from Messrs. Auto- 
matic and Electric Furnaces, Limited, of 173, 
Farringdon Road, London, E.C.1, which describes 
and illustrates a patented electric resistance fur- 
nace specially designed for the heat treatment of 
table blades and the registering of the exact tem- 
perature by means of a pyrometer introduced into 
the centre of the charge through the hearth. 

Roller Bearings._-_We have received from the 
Empire Roller Bearing Company (1923), Limited, 
of Empire Works, Bradford, a catalogue descrip- 
tive of their roller bearings. The feature of their 
product which is of interest to foundrymen is that. 
the bearing is made of a divided pattern, which 
simplifies erection, inspection and dismantling, 
and can thus be easily substituted in existing 
installations without disturbing the  shafting 
couplings or pulleys. 


Ar tHe TempLtesoroucnH Works of Steel, Peech & 
Tozer, Limited, an additional sixty-ton open-hearth 
steel furnace has been put into commission, making 
nine out of the fourteen erected since 1917. Last week 
the firm’s output of steel reached the record total of 
11,000 tons. 
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Malleable Iron Cast in Small 


Quantities.* 


By S. J. Ferton, Cincinnati, 

This Paper deals primarily with the melting of 
malleable cast iron in furnaces not ordinarily used 
for this metal, and the points discussed are mainly 
those in which the practice differs from that usually 
employed. The facts herein presented should be 
interesting to foundrymen contemplating the pro- 
duction of malleable in small quantities in conjunc- 
tion with grey-iron, steel, or brass foundries. 
Malleable iron can be melted in brass foundry cru- 
cible furnaces, but the small quantities produced, 
coupled with the difficulty in most cases, of obtain- 
ing sufficiently high temperatures, make this 
method impracticable with the usual installation. 
The use of the electric furnace in this field is con- 
sidered later. High grade, free-annealing malle- 
able iron can be melted in oil furnaces such as are 
used in brass foundries, and the following discus- 
sion is based on the use of 500- and 1,000-lb. hori- 
zontal, barrel-type, non-crucible, tilting furnaces, 
using oil as a fuel. 


Raw Materials. 


Pig-irons ordinarily used for malleable are pre- 
fectly satisfactory, but they should be of small size, 
and care must be used each heat in getting repre- 
sentative pieces for the charge because of the small 
quantities used. Plain carbon steel, malleable scrap, 


ferro-silicon, and ferro-manganese make up the 
other ingredients of the charge. Naturally, 


materials containing chromium should be avoided. 
Although carbon is not absorbed by the charge, 
crushed coke or other form of carbon may be 
added to retard oxidation of this element. Bought 
malleable scrap should never be used, as_ the 
analysis fluctuates greatly, and high sulphur is 
liable to be encountered. Slag, burned out mill- 
scale, or sand, make satisfactory packing materials 
for annealing. If the packing material becomes 
oxidising in nature, it may be neutralised by coke 
additions. The melting furnace may be lined with 
either fire-clay or silica. 


Melting Practice. 

The time of melting will ordinarily be under two 
hours, and the melting losses will average about 
C, 0.40; Si, 0.30; and Mn, 0.20 per cent. As the 
change is very rapid when the metal is hot, par- 
ticular efforts must be made to cast and break frac- 
ture samples quickly, so as to catch the metal at 
the right point. Therefore, smaller samples and 
quicker cooling than is used in air-furnace practice, 
must be had. A sample, cast in the impression 
made by the end of a shovel handle and water 
quenched after air cooling to below a red heat, is 
satisfactory. Ordinarily the metal is tapped on an 
almost white fracture showing a slight graphite 
precipitate. Although according to air-furnace 
practice this fracture in such a small, quickly 
cooled, sample, would indicate high carbon and 
silicon, the metal changes so rapidly in the oil- 
furnace that in this fracture will give a_ heat 
analysis of about Si, 0.90; C, 2.50; and Mn, 0.20 
per cent., if the mixture was made up taking into 
consideration the losses given above. The heat 
must be tapped quickly, and as the losses continue 
while the metal is heing poured from the furnace, 
the last part of the heat should be doped with 
ferro-silicon unless heavy work is being poured. 

Until one becomes thoroughly acquainted with 
the process, each heat should be analvsed as quickly 
as possible so as to get a basis on which to work. 
Castings should also be broken to be sure that no 
graphite is present. The losses are liable to vary 
in different furnaces, and with different materials 
charged. If the metal comes down too slowly, 
steel mav be added to aid oxidation: if too quickly 
ferro-silicon may be used. Tf considerable time is 
snent doping a heat, cognisance must be taken of 
the manganese loss and ferro-manganese should he 
added. If very thin work is to be poured, it is 
sometimes advisable to tap on a darker fracture 
than the one mentioned above, while for heavy 


* A Paper presented to the American Foundrymen’s Association 
“leveland Meeting. 
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work a white fracture on a larger sample should 
be obtained. 

For light work, the metal must be handled 
quickly in thick lined ladles of not over 100-lb. 
vapacity. Unless the heats are running very 
formly in analysis, the scrap for each heat should 
be kept separate, as fairly close figures on the mix- 
ture to be charged must be obtained in melting, 
such small quantities of metal. If larger amounts 
of metal are needed, several furnaces may be run 
at the same time. This puts quite an analytical 
burden on tke laboratory, but when the heats are 
running smoothly, and the same materials are 
being charged, it is possible to obtain uniform re- 
sults if a single Si or C is run on each heat, pro- 
vided a complete analysis is obtained on one heat 
from each furnace every day. Before this method 
is adopted, however, one should be expert at draw- 
ing deductions from the fracture samples, and the 
furnaces must be well understood. The P and S 
should run under 0.20 and 0.05 per cent. respec- 
tively, and they remain practically constant during 
the heat. It must be admitted that the methods 
of sampling and analysis stated here probably 
seem somewhat haphazard to a strictly up-to-date 
malleable-man, but the exigencies of the process 
necessitate just such procedure, and the uniformity 
of metal obtained under these conditions is sur- 
prising. 

Annealing. 


Oil-furnace malleable is a free annealing iron, 
thus soaking at 870 deg. C., for 48 hours and cool- 
ing at 5 degs. per hour, gives complete annealing. 
In many instances quicker annealing than this is 
satisfactory. Oif-analvsis metal anneals more readily 
than air-furnace iron of the same analysis, but 
naturally in most cases, unless the analysis is cor- 
rect, the metal suffers in physical properties. Prac- 
tically any fuel which will maintain a temperature 
of 870 deg. C., in the furnace is satisfactory. Some 
foundrymen are against heating too rapidly, but 
the author has used oil as a fuel in a 2!-ton fur- 
nace which reached 870 deg. C. in 10 hours, but 
the castings in the boxes, packed in mill scale, 
did not attain 835 deg. C. (their maximum tem- 
perature) for 32 hours after starting. It is interest- 
ing to plot a cooling curve, comparing the tempera- 
ture of the castings with furnace temperatures. 
The furnace may cool at an average uniform rate 
of 5 deg. per hour while the castings cool at an 
average rate of 8 deg. per hour. The slope of the 
castings temperature curve will be closer to the 
horizontal than the furnace temperature line in 
account of heat evolution from the precipitation 
of proeutectoid graphite. From 730 deg. C. to 850 
deg. C. the eutectoid graphite precipitation causes 
a “hump” in the castings curve, but from 850 
deg. C. down, the two lines are parallel and close 
together. The rates of cooling vary under different 
conditions. For instance, if sand is used as a pack- 
ing material, the cooling of the eastings will be 
slower, 


Electric Furnace Malleable. 


The electric furnace would seem to be an ideal 
medium for melting malleable iron. The high tem- 
peratures available will give sufficient fluidity to 
pour the thinnest castings with low carbon metal. 
The temperature of the metal in the furnace is 
sufficient to cause carbon absorption, so that a 
weighed quantity of coke or broken electrodes can 
be thrown into the metal, and the exact carbon 
increase figured. Tf necessary, the metal can be 
held in the furnace and a quick analysis made 
hefore tapping, as in open-hearth steel practice. 
However, the author has had considerable experi- 
ence in melting malleable iron in are-electrie fur- 
naces and believes that they are not practicable, 
except in special cases, because of annealing diffi- 
enlties. The author's experience has indicated that 
electric furnace iron requires a furnace cooling 
sneed of 2.5 dee. C. ver hour or under, to obtain 
complete anealing. It might be mentioned that 
with very thin castings, using a slightly oxidising 
packing. results, comparable in ductility with nor- 
mal malleable, may he obtained because of the aid 
given by partial oxidation of the carbon, which is 
similar to European practice. 

The author has used acid and basic furnaces of 
different types, and many yariations in analysis 
without overcoming this slow annealability. Lower- 
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ing of Mn to correspond to the low S of basic fur- 
nace practice, or raising the S$ to give a better 
Mn- Sratio had no noticeable effect. He has tried 
almost every conceivable combination of Si and C, 
but have never been able to produce a free anneal- 
ing metal. He has also used different annealing 
methods without being able to shorten the anneal- 
ing time. The works of Honda and Murakami’, 
indicating that graphitisation depends on the cata- 
lytic action of CO and CO, led him to suspect that 
reducing conditions in the electric furnace may 
have had some effect on the metai. Mill-scale has 
been added and agitated just before tapping, with- 
out any improvements. Exhaustive metallographic 
tests have thrown no light on the cause of this an- 
nealing property, but it is believed that the high 
temperature of the electric are (about 3,400 deg. 
C.) is responsible, Grey iron undergoes a distinct 
hardening effect when melted or retined under the 
electric arc, therefore it is reasonable to believe 
that this mysterious hardening influence is present 
in electric furnace malleable and resists graphitisa- 
tion. This hardening effect is permanent for elec- 
tric furnace malleable scrap used with pig-iron in 
oil furnace malleable heats, produces castings which 
are not free annealing. It must be realised that 
malleable cast iron is a sensitive, delicately balanced 
material, and the fact that cupela malleable has 
different annealing characteristics than air-furnace 
malleable, makes it not so surprising that electric 
furnace malleable differs also. 
Conclusions. 

Although high quality malleable iron can be pro- 
duced in small quantities, as herein outlined, the 
average foundry man should think twice before 
going into this field. Serious complications have 
developed in most shops where an attempt has been 
made to load up the grey-iron foundry superinten- 
dent with brass, steel, or malleable iron. The 
gating problems of malleable iron are much closer 
to steel than to grey-iron, and the manufacture of 
malleable is a deversified industry in itself. In 
making smal] quantities the costs are high and 
trouble is liable to be encountered unless an expert 
is on the job, particularly at the start. Although 
the are-electric furnace seems ideal for the meit- 
ing of blackheart malleable, foundrymen should 
hesitate before using this method until more re- 
search has been done towards cutting down anneal- 
ing time. 

In conclusion, the author wishes to acknowledge 
his indebtedness to G. K. Elliott, for valuable sug- 
gestions and assistance in this work. 


Mr. A. H. Gipson, a director of W. & T. Avery, 
Limited, and of the Midland Steel Company, Limited, 
died on May 5, aged seventy-three. 

A SCHEME IS REPORTED to be under consideration for 
the complete fusion of the main units of what is known 
as the Furness group of companies. The latter com: 
prise the Cargo Fleet Iron Company, Limited, the 
South Durham ‘Steel & Iron Company, Limited, and 
the Weardale Steel, Coal & Coke Company, Limited. 
The total capital represented by that actually now em- 
ployed in the businesses, and allowing for the redemp- 
tion of debentures to December 31 last, and for un- 
issued shares, approximates to four millions sterling. 
The scheme has been rumoured as pending for some 
time past, but is still lacking official confirmation. 
At the same time it is not denied that the project is 
under close consideration. To some extent the fusion 
was foreshadowed by the Rt. Hon. Lord Furness in 
his address to the South Durham shareholders on the 
occasion of the annual meeting on November 29 of 
last year. In his speech his lordship cited the example 
of the fusion of interests throughout the iron and 
steel trades in America, which thereby cancelled the 
strenuous cut-throat competition that had _ hitherto 
existed. ‘‘ The creation of the United States Steel 
Corporation,”’ he said, ‘‘ had the effect of maintain- 
ing a happy medium and safeguarded extreme flue- 
tuations in prices, and it would, I consider, certainly 
be very beneficial for all concerned if something on 
these lines could be accomplished in this country. I 
am convinced that, assuming it were possible for the 
prominent manufacturers representing, say, at least 
50 per cent. of the iron and steel trade of this country, 
to combine and conduct their business on a similar 
basis to the United States Steel Corporation, this 


would prove a great advantage both to the makers and 
consumers.”’ 


* Iron and steel Institute. No. 2 (1920). 


“ Moulders” of the Industry. 


No. 3.-MR. JOHN SHAW. 

Mr. J. Shaw was educated at the Farnworth 
Grammar School, and continued studies at the 
evening classes at the Widnes Technical School 
and at Liverpool University where he studied 
engineering under Professor Hele-Shaw. Later 
in lite he took the full metallurgical course at the 
Staffordshire County College under the late Mr. 
Walter Macfarlane. 

Mr. Shaw served his time with the Widnes 
Foundry Company, being appointed assistant fore- 
man at the age of 19, and full foreman at 22. 
After taking charge of a small foundry in North 
Wales, he was appointed foundry manager to 
Messrs, Cochran's, of Dudley, and, by courtesy 
of this firm, he was loaned to the Ministry of 
Munitions as Director of Grey Tron Castings. 
After the war he joined his present firm, Messrs. 
The Brightside Foundry and Engineering Com- 
pany, as manager of their largest works. — This 
firm are perhaps the largest makers of chilled rolls 


Mr. J. Suaw. 


in this country, and certainly where the heaviest 
castings are made, as was recently illustrated by a 
photograph of a 109-ton ingot) mould in’ Tue 
Founpry Trapk Journan. 

Mr. Shaw joined the Institute of British 
Foundrymen in 1906, and has been a member of 
the General Council for over ten years. He is also 
a member of the Literary, Awards and Finance 
Committees. He is at present chairman of the 
Test Bar Committee, and was Branch-President of 
the Birmingham Branch tor two years in succes- 
sion (1915-16-17), This year he has been elected 
President of the Sheffield ranch, and is the first 
member to receive that double honour. 

He has given Papers to nearly every Branch, the 
best being the first of three on moulding sands. 
Certainly it took more labour and time than any 
other, and called forth more discussion both from 
America and Germany than from this country. 
Only a few months ago a well-known research man 
took the whole of the sieved samples and answers 
to the questionnaire sent out to 


prominent 
foundrymen for his information. 


Lorp DarynGcron has been elected a director of 
Robert Stephenson & Company, Limited. 


Dr. C. H. Descu, of Sheffield University, has been 
elected a Fellow of the Royal Society. Dr. Desch 
went to Sheffield rather more than three years ago, 
tc succeed Dr. J. O. Arnold as Professor of Metal- 
lurgy and Dean of the Faculty at the University. 
He was previously Graham Young Lecturer on Metal- 
lurgical Chemistry in the University of Glasgow, and, 
in 1918. Professor of Metallurgy in the Royal Tech- 
nical College at the same city. The other new 
Fellows include :—Dr. A. Barr, co-inventor of naval 


rangefinders and inventor of many scientific instru- 
ments and machines: Professor Frank Norton (Lon- 
don), who has conducted experimental researches on 
elasticity and electricity. 
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B.C.I.R.A. Monthly Circular for 
April. 
Progress of Research in Hand. 

General Note.—Constant contact with cast iron, 
whilst developing knowledge and to a point, confi- 
dence, does at the same time intensify the urgent 
need for further explanation and deeper study. 
This aspect has been well illustrated in two recent 
Papers by Smalley and Buchanan on what may be 
termed the *‘ solidity ’’ of cast iron, This question 
of solidity is one that the Association is actively 
engaged in; it is proposed to publish the results 
of this very important research in stages as it pro- 
gresses, so that members can receive early assist- 
ance and advice. There can be little doubt that 
these results will be of the highest possible value. 
This will be further enhanced by the data made 
available to the designers of castings in that the 
question of design is being studied in relation to 
physical properties. 

Internal Combustion Engine Castings Research. 

-A preliminary report upon the investigations 
being carried out for motor car and motor cycle 
engine cylinders is now being prepared for issue, 
A comprehensive résumé upon “ Growth of Cylin- 
der Irons” and Temperature’ Stresses” has 
heen prepared for publication. 

Diesel Engine Cylinder Castings—A Committee 
to investigate these castings is being formed; the 
Committee will be representative of the industry. 
Data is being collected for formulating the lines of 
the research, 

Shrinkage Defects Research.—Test-castings are 
being made in large numbers for carrying out 
tests under various conditions. These are produc- 
ing data of intense value and interest. 

Malleable Cast Tron Research.—The further this 
work progresses it strongly emphasises the vital 
need for real research by the Association, and 
malleable founders who are already members will 
eventually receive the early results of the work. 

Cast-Tron Moulds for Bottle Making.—It is 
expected that the first tests that are being made 
of the test moulds will give further data that will 
enable a definite report to be made. 

Refractories and Sands.—These two researches 
are being pursued. Sample foundry sands are 
being collected with a view of having tests. made. 

Standard S pecifications.—Specifications for 
piston rings, piston ring pots, and _ jacketed 
eylinders for automobiles have been considered 
and passed forward to the B.E.S.A. for issue. 

Bulletins.—Members have now received the 
No. 2 issue, and many letters of approval have 
been received. No. 3 is being prepared for early 
publication. The Bureau Bulletin will be sent to 
members at an early date. 


Problems Sent in by Members. 

Members have asked the advice of the Associa- 
tion upon a large number of important foundry 
problems, including, motor cycle piston castings; 
cast-iron liners for pulleys; ratio of ferro-man- 
ganese for semi-steel; annealing malleable cast 
rings; mottling in castings; sponginess in cylinder 
castings: porosity in castings; semi-steel of given 
tensile, ete. 

The Bureau and Library. 

Further books have been presented to the 
Library during the month, and as it grows it 
gradually is meeting the ambition of the Commit- 
tee to make it the foundry library in this 
country. 

There is no doubt that the ‘ Intelligence Ser- 
vice ’’ of the Bureau is of greater importance and 
value than many of our members realise. There 
are very few firms in this country to-day (possibly 
not a single ironfounder’ who possess such an 
organised Bureau of Technical Information as the 
Association has developed. There is practically no 
technical information upon foundry work which a 
member is not able to obtain from the Bureau per 
return of post. The value of such an organisation 
to the industry is far-reaching, and every iron- 
founder should endeavour to assist in making the 
Bureau worthy of our industry. 


Propaganda Meetings. 
The Secretary during the month attended a 
meeiing of ironfounders in London and addressed 


them upon the work of the Association. The 
Director (Dr. Longmuir) or the Secretary will 
attend similar meetings in any part of the coun- 
try if an invitation is given and suitable dates 
arranged, or arrangements will be made to lecture 
upon foundry problems before any meeting of iron- 
founders who wish to hear details as to the research 
work the Association.is carrying out. 


The Malleable Iron Industry. 

A letter has been addressed by the Association 
to the malleable iron industry as to the stern neces- 
sity of steps being taken to obtain improved 
methods of production and uniformity of products, 
if the present output of malleable iron is to be 
increased. It can .be safely predicted that the 
automobile engineer is anxious to use any product 
by which it is practicable to secure an increased 
output at less cost than possible through the use 
of some other material, provided the former were 
found to be equally dependable. The founder, on 
his side, would be pleased to market all the cast- 
ings he could produce at a reasonable profit. It 
is, therefore, logical that under the conditions 
stated there should exist between the two a 
mutual interest that should be continually 
strengthened. This the Cast Iron Research Asso- 
ciation are now endeavouring to establish, and it 
is the only method by which the malleable industry 
can be improved. 


Drop Forgers and Ironfounding. 

‘* The extensive use of drop forgings in the 
motor trade ought to fina its counterpart in each 
branch of the engineering trades, and it is up to 
the drop forging industry to educate engineers to 
the advantages of drop forgings. The foundry 
trade is fully alive to the menace drop forgings 
present. The formation of the British Cast Iron 
Research Association, which is to deal with cast and 
malleable iron, is a step towards meeting compe- 
tition, which the forging trade must not ignore.” 
(Bulletin—Drop Forgers’ Association.) 


Visit of Lancashire Branch of the Institution 
of British Foundrymen to Stanton Ironworks. 


Over 120 members and friends of the Lancashire 
Branch of the Institution of British Foundrymen 
were the guests of the Stanton Ironworks Company 
at their works at Stanton, near Nottingham, on 
Saturday, April 21. The party left Manchester in 
the morning by train, and travelled in reserved 
saloons to Derby, from where they were conveyed 
to the works in motors provided by the company. 

The tour of inspection included the plant for the 
manufacture of cast-iron pipes by the centrifugal 
process. The Stanton Company are now manufac- 
turing pipes of high quality on a large scale by 
this process. The introduction of centrifugal cast- 
ing on a commercial scale is undoubtedly a revo- 
lution in founding, and the plant and its operation 
excited the keenest interest amongst the visitors. 
The plant for making concrete pipes centrifugally 
and the blast furnace plant were also visited. 

At an interval in the tour of inspection the party 
was entertained to luncheon by the Company. Mr. 
E. J. Fox, the Managing Director, who presided, 
welcomed the visitors, and toasted the Institution 
of British Foundrymen. The toast was responded 
to by Mr. John Haigh, the President of the Lanca- 
shire Branch, who then toasted the Stanton Tron- 
works Company. He was supported by Mr. W. H. 
Sherburn, the first President of the Branch. Mr. 
Chas. Crompton, Chairman of the Stanton Com- 
pany, replied. 

A prominent feature at the Stanton Works is the 
Welfare Department. Much interest was aroused 
by the various activities of this department, which 
include a magnificently appointed dining-hall, bil- 
liard-room, tennis courts, and ambulance facilities. 

Upon the conclusion of the visit the party 
motored to Nottingham, where a short time was 
spent preparatory to returning to Manchester. 

Ir is pleasing to note that Mr. W. G. Hollin- 
worth, the general secretary of the Institution of 
British Foundrymen, is making satisfactory pro- 
gress, and hopes to be back at business next 
Monday. 
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The “YULCANIA” PATENT WHEEL MOULDING MACHINE. 


Patent No. 5049, 


"THE “VULCANIA” PATENT WHEEL MOULDING MACHINE is for moulding spur wheels with straight, sloping or 

ee-shaped teeth, also bevel wheels, skew gear wheels, worm wheels and internal wheels. The machine head is carried 

on a pillar which is held in a base-plate bedded in the floor sand, and is made to slide on the pillar by means of a lever and 

link carried on a joint bearing, or by rack and pinion, or screw if thought advisable for the particular work it is being used for. 

An adjustable stop collar is provided for accurately deciding the depth of mould. On the removable head a slide is carried 

for supporting the patterns of the teeth to be mouided. This slide is made adjustable by screw or pinion gearing to the 

diameter required. The number of teeth to be moulded is decided by a special dividing plate into which a steel wedge or 

finger engages. The special dividing plate has milled vees, at the angle of 60° inclusive, around its circumference, to receive 

the steel wedge, which is adjusted by a screw having an internal spring to keep it in tension and to lock the head when 
ramming operations are being carried out. 


JAMES EVANS & CO., sarrannia works 


(MANCHESTER), LIMITED. 


BLACKFRIARS, MANCHESTER. 
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Trade Talk. 


Henry Berry & Company, Limirep, Leeds, have 
opened an office at Central House, 75, New Street, Bir- 
mingham. 

Waker Bros., Limrrep, of Walsall, have removed 
their London office to 247, Gresham House, Old Broad 
Street, E.C.2. 

THE HEAD OFFICE and works of the Lucas Furnaces 
have been removed to Berkley Street (off Broad 
Street), Birmingham. 

H. E. Lupron & Sons, iron and brass founders, of 
Ranger Street, Accrington, have acquired the Canal 
Foundry at Church, Lanes., formerly owned by T. 
Whittaker & Sons. 

Tue orrices of the Iron and Steel Trades Con- 
federation have been transferred from 116, Banner 
Cross Road, Ecclesall, Sheffield, to Bodega Buildings, 
High Street, Sheffield. 

F. J. Tucker & Company, metal agents, 65, Fen- 
church Street, E.C.3, have been appointed London ex- 
port agents for McKinnon Columbus Chain, Limited, 
St. Catharines, Canada. 

A Fire occurred recently at the works of Challings- 
worth, Limited, iron founders, 296, Heath Street. 
Birmingham. The outbreak was extinguished before 
much damage was done. 

Mr. Cuas. Wicerns, a director of Hanson, Brown 
& Company, Limited, Middlesbrough, who, as we 
announced last week, has resigned that position to join 
W. Fletcher & Son, Limited, iroh and metal merchants, 
2, Park Row, Leeds, will manage Messrs. Fletcher’s 
business in the Cleveland district. 

AtrreD Limirep, Coventry, have 
appointed the Wellman Smith Owen Engineering Cor- 
poration, Limited, 36-38, Kingsway, London, W.C.2, 
sole concessionaires for the United Kingdom for the 
sale of the ‘‘ Atritor’’ fuel drying and pulverising 
machine for use with metallurgical furnaces. 

Mr. A. K. Steven and Mr. Watson Slack, chairman 
and vice-chairman respectively of the board of manage- 
ment of the Royal Metal Trades Pension and Bene- 
volent Society, addressed the members of the London 
Iron and Steel Exchange, last week, on ‘‘ The 
Work of the Royal Metal Trades Pension and 
Benevolent Society.’’ 

His Masesty’s Trane ComMIssIonER at Sydney, 
N.S.W., reports that a new board has been formed to 
control Australian Government contracts and the buy- 
ing of stores amounting to over £2,000,000 a year, 
the object being to avoid duplication and unnecessary 
expenditure and to get better prices by accepting 
materials in larger quantities. 

The three scrap-iron syndicates have amalgamated 
under the title of the Central Bureau of German Scrap 
Merchants. About 300 firms belong to the combined 
organisation, including the most important through- 
out the country. As dealers in scrap are in future to 
be licensed by the Government, many newly-established 
scrap firms have sought to be included in the Central 
Bureau, but only merchants who carry on a legitimate 
trade are being accepted as members. 

THe Company, LIMITED, is now 
known as the Basic Slag and Phosphate Companies, 
Limited, 67, Queen Victoria Street, E.C.4. The 
company have works at Newport, Llanelly, Port 
Talbot, Panteg, Gowerton, and Pontardawe. The 
new board of directors comprises Sir John R. Wright, 
Bart., Sir Charles Wright, Sir John C. Davies, Sir 
Robert Horne, Mr. F. W. Gilbertson, Major A. 
Butler, Capt. H. L. Davies, and Mr. G. V. Parker 
(managing director). 

PRESIDING over a meeting of Armstrong Coliege 
Council in Newcastle, last week, Mr. C. Cochrane 
made the announcement that an anonymous donor had 
given £12,000 to be devoted to research work. Mr. 
Cochrane said that the warm friend of the College 
who was making the donation was anxious that re- 
search work should be prosecuted more vigorously 
than at present. The interest on the money was to 
be devoted to the establishment of research fellow- 
ships, and possibly to prizes of a similar character to 
the Adams prize at Cambridge, or in such other 
manner as the Council might decide was best calcnu- 
lated to promote original work. He urged that efforts 
should be made by the Council to augment the Re- 
search Endowment Fund. Co-operation with local 
industries in the matter of research would be 
encouraged as far as possible. 

THE ASSESSMENT of the iron ore mines was con- 
sidered at a meeting of the Whitehaven Board of 
Guardians, when the Clerk read the report of the 
Assessment Committee. This stated that during the 
year the committee’s greatest difficulty had been, as 
on previous occasions, the assessment of the iron ore 
mining properties. It was true that the conditions 
had improved since last year, but they were still very 
unsettled. The Committee were faced with two 
problems—first to settle an equitable rate per ton on 


. 


which to base the assessment, having regard to the 
comparatively low market price of the ore; and, 
secondly, to settle the output on which the subsequent 
calculation could be made. The Committee took the 
view that it was not possible for them to accept the 
actual output of 1922 as the basis of the calculation, 
because the mines were working this year under condi- 
tions which more nearly approached the normal than 
those which obtained in 1922. The mineowners were 
heard on the subject, and the Committee had given 
great time and consideration to the question. An 
arrangement had been arrived at, which had been ac- 
cepted by all the companies except one, which provided, 
firstly, that the rate per ton of output be used for the 
purpose of arriving at the assessable value, which 
should be 2s. 3d. per ton, plus 3d. for plant; and, 
secondly, 25 per cent. should be added to the actual 
output of 1922. The Committee trusted that next 
year it would be possible to return to the convenient 
methods of basing their calculations on the output of 
the previous year. 


Obituary. 


Mr. L. A. Forster, a partner in the firm of 
Alexander Leith & Company, iron and steel mer- 
chants, 25, Collingwood Street, Newcastle-on-Tyne, 
died recently in his 37th year. 

Sirk the eminent ironmaster, who 
retired some years ago, died at the Royal Hotel, 
Guernsey, last week. He only went to the Island on 
May 5, and he then appeared to be in good health. 
The deceased gentleman was born at Northampton on 
April 26, 1851, the son of Mr. William Butlin, a civil 
engineer. He took his degree at Cambridge and served 
a period at Irthlingborough, where he gained much 
knowledge in regard to the manufacture of iron. In 
1878 he went into business as a partner in Thomas 
Butlin & Company, Wellingborough, of which firm he 
was for twenty-four years chairman and managing 
director. He was hon. treasurer of the British Iron 
Trade Association and a member of the Iron and 
Steel Institute, and was the author of various papers 
on technical subjects as well as on social questions. 
For twenty years he had been Spanish Vice-Consul at 
Northampton, and took an active interest in the Ibero- 
American Benevolent Society, of which he was a 
governor. Sir William Butlin, who was knighted in 
1921, did much to improve the manufacture of pig- 
iron, and was particularly interested in the production 
of castings direct from the blast furnace, a process 
which was very much in evidence at the Welling- 
borough works 


Gazette. 


F. Comiey, 30, Thomas Street, Leeds, and trading 
as F. Comley at Prudential Buildings, Union Street, 
Oldham, iron and_= steel merchant, and also as 
Comley, Pickard & Company, at 70, George Street, 
Oldham, engineering specialists, has been adjudi- 
cated bankrupt. Examination C.C. Oldham, June 8, 
at 10.30. 

J. Cronxsuaw & Sons, trading under the style of 
Messrs. W. B. Cronkshaw, J. Cronkshaw, 8. Cronk- 
shaw, R. H. Cronkshaw, and J. Cronkshaw, Water- 
side Works, Haslingden, engineers and millwrights, 
have dissolved partnership. Debts will be received 
or dealt with by J. B. Boyd, Wrigley & Co., 
Brown Street, Manchester, C.A. 

‘ T. Le Dve (described in receiving order as 
F. T. Le Duc), 368, Camden Road, N., ironfounder, 
has been adjudicated bankrupt. 

R. E. James, 14, Oak Bank, Rochdale Road. Har- 
purhey, trading as Components Engineering Com- 
pany, Queen’s Road, Cheetham, engineer, has been 
adjudicated bankrupt. 

Werretr & (W. F. WeRRETT, F. 
Im.icu), 366, London Road, Thornton Heath. manu- 
facturing engineers, have dissolved partnership. 


Company News. 


U. Arbib, Limited.—Capital £5,000 in £1 shares 
(4,900 cumulative preference). Metal merchants. 
Directors: U. Arbib, 16, Greville Place, N.W.; F. 
Barnett, and G. C. Johnston. 

Eonit, Limited, 2, Gresham Buildings, Basinghall 
Street, London, E.C.—Capital £3,000. Manufacturers 
of preparations for carbonising, hardening and other 
treatment of metals, etc. Directors: F. W. G. Snook, 
E. Mepsted, and H. E. Watts. 
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Telephone : 21, Penistone. Telegrams : ‘‘ Durranns, Penistone.’* 


ESTABLISHED 1863. 


JAS. DURRANS & SONs., LTD. 


Phoenix Works, Penistone “SHerriexo. 


Manufacturers of 


FOUNDRY EQUIPMENTS. 


Ladies, Cupolas, Fire Bricks, Ganister, Stone Flux, Loam and Sand Mills, Casting 
Cleaners, Studs, Chaplets, Pipe Nails, Sprigs, Brushes, Wire Brushes, Core Ropes, Bellows, 
Buckets, Spades, Forks, Riddles, Sieves, Barrows, Etc. 


Write for illustrated catalogue on Blacking and Foundry Requisites, also for 
our latest Price List. 


SIEMENS’ STEEL PROCESS 


BOILER, SHIP and BRIDGE PLATES, etc. ANGLES and all forms of Sectional Bars. TYRES and AXLES to all require- 
ments. CASTINGS of all kinds and of Largest Sizes. .FORGINGS of every description. BILLETS, BLOOMS, RAILS. 


SPECIAL STEEL FOR CONSTRUCTIVE PURPOSES. 


The STEEL COMPANY OF SCOTLAND, ta. 


Head Office: 23, ROYAL EXCHANGE SQUARE, GLASGOW. 

Works: HALLSIDE, NEWTON and BLOCHAIRN, GLASGOW. 

CONTRACTORS TO HOME, COLONIAL AND FOREIGN GOVERNMENTS. 
Established 1872. Telegraphic Address: ‘‘ Steel, Glasgow.” 


GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 
FIRE CLAY. 


Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 
STEEL MOULDERS’ COMPOSITION, SILICA CEMENT. 


J. GRAYSON LOWOOD & Co., Ltd., 


DEEPCAR, nr. SHEFFIELD. 


Telegrams: ‘‘LOWOOD, DEEPCAR.” 
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IRON AND STEEL MARKETS. 
Pig-iron. 


MIDDLESBROUGH.—As is customary, the Cleve 
land iron market has practically suspended business 
during Whitsuntide, but on this oceasion, at all 
events, causing a minimum of inconvenience to 
either consumers or makers, very few transactions of 
any magnitude having been reported of late, with the 
bulk of the buying closely restricted to hand-to- 
mouth requirements. These conditions apply equally 
to home and export movements in Tees-side trade. 
and may be explained by the continued uncertainty 
of the position on the Continent, and the fact also 
that iron masters are generally well-booked forward 
over the first two quarters, and are not anxious at 
the moment to accept further commitments, except 
on terms favourable to their idea of future values. 
Meanwhile, the undercurrent cannot be described as 
pessimistic, and traders are confidently anticipating a 
recovery of business as soon as the holidays are out 
of the way. The following are current quotations : 
No. 1. 130s.: No. 3 G.M.B., 125s.; No. 4 foundry, 
120s.; No. 4 forge. 115s. per ton. 

East Coast hematite continues fairly steady at 
recent levels. The amount of business passing is 
but small, but mixed numbers continue to change 
hands at 122s. 6d., with 1s. more for the No. 1 
quality. Export inquiry is still very stagnant. On 
the West Coast there has been no further drop in 
prices, Bessemer mixed numbers being quoted at 
£6 12s. 6d. per ton delivered’ at Glasgow and 
Sheffield. and £6 15s. per ton for export. The 
demand for special qualities of iron by high-class 
steel manufacturers in the Midlands is fairly good. 

MANCHESTER.—Holiday influences are also 
reflected in the conditions prevailing in the local pig 
iron market, prices remaining practically stationary 
at last week’s levels for foundry qualities, quotations 
ruling at about 120s. per ton delivered for No. 3 
Midland brands. Scotch pig-iron, however, appears 
to have weakened, and the prices here are rather 
lower. Probably less than 134s. 6d. per ton delivered 
would now be taken. but although this is well under 
what it used to be. the Manchester ironfounder is 
using very little, and buying of Scotch is neglected. 

THE MIDLANDS. -Inquiries in the Birmingham 
market last week were limited in volume, consumers 
as a rule holding off in anticipation of declining 
values, especially for forge grades of iron. Foundry 
qualities of pig, however, are reported strong, al- 
though demand is said to have slightly weakened. 
As a rule, manufacturers admit that they have a 
fairly good tonnage of contracts booked, and although 
there is less pressure for deliveries, specifications re 
main fairly satisfactory. Consumers are now specify- 
ing very closely to actual requirements, not wishing 
to accumulate stock at present prices in case the 
threat of an appreciable reaction materialises. Coke 
is stated to be in more regular and abundant supply, 
but no easier in price; indeed, coke salesmen have 
been talking about higher prices having to be paid. 

SCOTLAND.—There has been no change of import 
ance to record in the conditions of the Glasgow pig 
iron market, makers’ prices of foundry quality being 
nominally unaltered, but some weakness is evident, 
due tothelack of new business coming out. The Falkirk 
founders are only moderately busy and most of them 
are fairly well bought for the next two to three 


months. They are being offered No. 3 Midland iron 
at 118s... No. 3 Middlesbrough at 130s.. No. 3 Con 


tinental at 120s., and No. 3 Scotch at 118s., delivered 
Falkirk. Consumers generally are rather pessimistic 
as to the future, however, and expect to see lower 
prices. 
. 
Finished Iron. 

In South Staffordshire it is reported that the makers 
of marked bars and the better qualities of crown iron 
still have a good reserve of contracts booked, and 
assuming that specifications are forthcoming satisfac- 
torily should be kept fully employed for some time. 
Conditions are not so favourable, however, in connec- 
tion with common bars. Belgian iron of this grade 
is on offer at £9 10s.. delivered, with the result that 
home producers have had to give way a little to 
£11 15s., and that is stated not to be a strong price. 
Lancashire bars of this quality are still quoted at 
£11 17s. 6d., but there is no opening for them at 
this price. 


Steel. 


Many of the works having closed down for the 
holidays, new business in the Sheffield steel market 


during the current week has been negligible, while 
the heavier branches of the industry report some 
slackening in the tonnages placed on order books. De- 
spite a reduction in steel prices announced in South 


Wales, makers in other steel centres decline conces- 
sions. 


Scrap. 


As noted in previous reports, dealings in scrap 
materials have declined in volume of late, ironfounders 
stocking very little metal at present, and the best 
broken machinery scrap now being offered at 25s. per 
ton less than ordinary No. 3 pig-iron. It is true that 
the prices for pig-iron are largely nominal, for iron- 
founders are not buying except here and there a 
small lot where the consumer happens to be short of 
supplies; so that the comparison is not so bad as it 
appears to be. Nevertheless cast scrap seems still 
to be tending downwards, and there is evidently too 
much of it on the market. Tees-side consumers are 
holding off, and the best price offering for heavy 
steel melting scrap has been no more than 85s. per 
ton delivered works. There is no demand for heavy 
cast-iron machinery scrap, and the price is round 
about 85s. delivered. Heavy steel turnings and cast 
iron borings are in moderate demand, but the price 
obtainable is now only 65s. to 67s. 6d. per ton, both 
delivered. Heavy wrought piling iron is negotiable 
around 92s. 6d., and special heavy forge at about 
105s. delivered at works. 


Metals. 


Copper.—The depression in values of standard 
copper, following the recent weakness in electrolytic 
in the States, and consequent realisations on this 
side, was continued last week. and in view of the 
impending holidays, price movements were erratic. 
The position in America is increasingly difficult, due 
to the obstinacy shown by the more powerful selling 
interests, who evidently believe that as soon as the 
domestic demand revives the cheap second-hand 
copper offering will be taken care of, and thus pave 
the way for a renewal of activity and_ stability. 
Consumers on this side hold only small stocks, and 
seem more disposed to buy, but unless steadier mar- 
kets become manifest orders will continue to be put 
off as much as possible. Current quotations :—Cash : 
Wednesday. £64 12s. 6d.: Thursday, £65 15s.; Fri- 
day, £67 15s.: Tuesday, £67 10s. Three Months: 
Wednesday, £65 10s.; Thursday, £66 12s. 6d.; 
Friday, £68 10s. : Tuesday, £68 5s. 

Tin.—In common with other metals the market for 
tin has also experienced a distinct break, with sellers 
adopting an aggressive attitude, values declining 
nearly £10 in comparison with the figures for the 
previous week, though showing some recovery towards 
the close. The chief factors in the present severe 
depression are the poor demand from United States 
consumers, the liquidation of old “ bull’’ commit- 
ments here, and a general lack of confidence regard- 
ing the outcome of the Ruhr difficulty. The per- 
sistent selling by the Straits at declining prices has 
also adversely affected this market. Some late busi- 
ness reported from the Straits covered 250 tons at 
£200 c.i.f., a fall of £40 from the best price of two 
months ago. Hopes of a recovery are now centred 
upon America, which is expected to re-enter the 


market shortly for substantial quantities. Current 
quotations :—Cash : Wednesday. £192 17s. 6d.: 
Thursday, £198 10s.; Friday, £202 10s.; Tuesday, 


£196 10s. Three Months: : 
Thursday, £197 17s. 6d.; Friday, £202 7s. 6d.; Tues- 
day, £196. 

Spelter.— Movements in the market for this metal 
disclose further weakness, and heavy selling has con- 
tinued until the close. The U.K. imports for April 
at 14.246 tons were again heavy. This makes 54,996 
tons for the four months, against 20,954 tons in the 
same period of last year, and it is obvious that the 
consumptive demand cannot take care of this heavy 
total. Current quotations: Ordinary: Wednesday, 
£30 2s. 6d.: Thursday, £31 5s.; Friday, £31 17s. 6d. ; 
Tuesday, £31 10s. 

Lead.—The market for soft foreign pig continues 
fairly steady, and values, though low, indicate an 
upward tendency. Consumption, both here and on 
the Continent, continues very small, and following 
the general trend, this metal has been flat. America, 
under the influence of this market, has again lowered 
her price, and unless the situation here changes very 
materially in regard to consumption, present supplies 
are more than adequate. Current quotations :—Soft 
foreiqn (prompt): Wednesday, £26 5s.: Thursday, 
£26 7s. 6d.; Friday, £26 7s. 6d.; Tuesday, £26 5s. 


Wednesday, £192 7s. 6d. ; 
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Before you start building any 
fireproof furnaces or 
doing repair work 
consult us. 


It will pay you to let us send 4 | “Bh 
you particulars of 
“ CUPOLINE” | 
which does away with fire- Seo 
bricks and fireproof mortar. a 


The best fireproof material on the market. - = a= 


Do not delay write us to-day. “ai 


ROBSON REFRACTORIES LIMITED, 
No. 1, North Road, DARLINGTON, Durham. 


Telephone : 2405. Telegrams : “ Cupoline, Darlington.” 
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COPPER. 
£s d 
Standard cash 67 16 0 
Three months -- 68 5 O 
Electrolytic .. .. 76 0 0 
Best selected... .. 70 0 0 
Sheets .. .. ..104 0 O 
India ss oe os 
Wire bars oe 7615 0 
Do. June .. 7615 0 
Do. July .. 7615 0 
Ingot bars .. 7615 0 
H.C. wire rods - 81 0 0 
Off. aver., cash, Apr. 73 4 8} 
Do. 3 mths., "Apr. 74 0 9 
Do. Settlement Apr.73 4 0 
Do. Electro, Apr. 8111 3 
Do. B.S., Apr. .. 77 13 1} 
Aver. spot price, 
copper, Apr. .. 73 3 6 
Do. Electro, Apr. 81 16 0 
Solid drawn tubes 14}d 
Brazed tubes . 144d. 
Wire on lid. 
Yellow metal rods. . 74d. 
Do. 4x4 Squares .. 9d. 
Do, 4x3 Sheets .. 10d. 
BRASS. 
Solid drawn tubes .. 124d. 
Brazed tubes... .. 133d. 
Rods, drawn .. lid. 
Rods, extruded or rolled 74d. 
Sheets to 10 w. es 103d. 
Wire 
Rolled metal 104d. 
TIN. 
Standard cash 196 10 0 
Three months --196 0 0 
English .. .. ..196 10 0 
Bars.. . 198 10 0 
Chinese .. 195 0 0 
Straits .. 200 10 O 
Australian 200 10 @ 
Eastern .. --205 5 0 
Banca... --200 10 0 
Off. aver., cash, Apr. 213 4 14 
Do. 3 mths., Apr. 213 11 11} 
Do. Sttlment Apr. 213 3 3 
Aver., spot, Apr... 213 1 9 
SPELTER. 
Ordinary 10 0 
Remelted 2910 0 
Hard ee 27 10 O 
Electro 99.9 35 15 O 
English .. 32 15 0 
India... 28 10 0 
Prime Western 2 65 0 
Zinc dust 47 0 0 
Zinc ashes & 
Off. aver., Apr. .. 34 6 8} 
Aver., spot, Apr. .. 34 5 5} 
LEAD. 
Soft ppt ..26 5 0 
English . 27 5 0 
Off. average, Apr. 27 0 2} 
Average, spot, Apr. 26 19 15 


ZING SHEETS, &c. 
Zinc sheets, English 40 0 
Do. V.M. ex whf. 40 0 
Rods oo 4 QO 
Boiler plates .. .. 39 
Battery plates .. 40 0 


ANTIMONY. 
English regulus .. 30 10 
Special brands .. 36 15 
Chinese .. .. .. 26 10 
Crude .. 3310 


QUICKSI 
Quicksilver ve 010 0 


FERRO-ALLOYS AND 
STEEL-MAKING METALS. 


oooo 


terro-silicon— 
45/50% .-£13 2 6 


Ferrc-vanadium— 

35/40% 16/6 to 16/9 Ib. va, 
Ferrc-inolybdenum— 

70/75% c. free 9/- to 9/3 1b. 
Ferro titanium— 

23/25%, carbonless 1/2 Ib. 


WEEKLY PRICE CURRENT. 


Ferro-phosphorus, 20/23%,£29 
Ferro-tungsten— 

80/85%, carbon free 1/5} Ib. 
Tungsten metal powder— 


98/99%, 
Ferro-chrome— 

4/6% car. .. .. £23 10 

6/8% car. .. .. £22 10 

8/10% car. -. £21 10 
Ferro-chrome— 

Max.2% car. .. £50 0 

Max.1% car. .. £60 0 

Max. 0.70% car. £70 0 

67/70%, carbonless 1/6 Ib. 
Nickel—99%, 

cubes or pellets... £135 0 


Cobalt metal—98/99% 12/—1b. 


Aluminium—98/99% £115 
Metallic Chromium— 
96/98% 4/61b. 
Ferro-manganese (net)— 
76/80%, loose .. £18 
76/80%s packed. . £19 
76/80%, export .. £20 


Metallic manganese— 
94/96%, carbonless 2/- Ib. 
Per ton unless otherwise 

stated 


HIGH-SPEED TOOL STEEL. 


Finished bars, 14% s. 
tungsten .. - 2 

Finished bars, 
tungsten. 3 0 


Per lb. net, buyers’ works. 


Extras— 
Rounds and squares 
3 in. to 8 in. inclusive 4d. lb, 
Rounds and squares 
under } in. to }in. 3d. Ib. 
Flats under 1 in. by 
in. to in. by } in., 
and all sizes over four 
times in width over 
thickness 
Bevels of , approved 
sizes and séctions.. 6d.lb. 
Ifincoils.. .. .. 3d.lb. 
Bars cut to ‘length 10% extra 


Scrap from high-speed 
tool steel— 
Scrap pieces ow 
Turnings and swart .. 1d. 


Per lb. net, d/d steel 


works 
SCRAP. 

South Wales—£ s.d. d. 
Heavy steel. . 410 0 
Bundled steel 

&shrngs. 315 04 5 0 

Mixed iron 

&steel.. 4 0 04 5 0 

Heavy cast 

iron .. 4 004 5 0 
Good machinery for 

foundries .. .. 4 5 0 

Cleveland— 

Heavy steel 45 0 
Steel turnings .. 3 6 3 
Cast-iron borings 3 6 3 
Heavy forge 56 5 0 
Bushelled scrap.. 412 6 
Cast-iron scrap .. 4 5 0 

Lancashire— 

Cast-iron scrap .. 4 5 0 
Heavy wrought... 417 6 
Steel turnings 312 6 


Lendon — Merchants’ buying 
prices delivered yard. 


Copper (clean) .. 56 0 0 
Brass (clean) 34 0 0 
Lead angie usual 
draft). . oo 82 0 
Tea lead ‘ 20 0 0 
Zine oe 0° 20 0 0 
New aluminium 
cuttings .. .. 75 0 0 
Braziery copper 48 0 0 
Gun metal... .. 48 0 0 
Hollow pewter ..160 0 0 
Shaped black 
pewter .. 00 


PIG-IRON. 
N. E. Coast— 
Foundry .. = 130/- 
Foundry No.3... = 125/- 
Forge No.4 .. .. 
Hematite No.1 .. 123/6 
Hematite M/Nos. .. 122/6 
Midlands— 
Staffis.common .. 
»» part-mineforge — 
» foundry 
»» Cold blast, a. 190/- 
»  Trolliron 200/- 
basic 
Northants in 97/6 
» fdry.No 3.. 107/6 
basic 115/- 


Derbyshire forge 105/—to 107/6 
» fdry.No.3 110/-to 115/- 


basic .. .. 115/- 
Scotland— 
Foundry No. 1 120/- 
117/6 
Hematite M/Nos. .. 122/6 
Sheffield (d/d district)— 
Derby forge 107/6 


No.3 110/_ to 113/- 


Lines. forge .. .. 110/- 
»  foundryNo.3 115/- 
basic 120/- 


E.C. hematite .. 132/6 
W.C. hematite 132/6 to 135/- 


All d/d in the district. 
Lancashire (d/d eq. Man.) — 
Derbyforge .. 
» foundry No. 3 120/- 
foundry 


0. 3 
Cleveland foundry 
0. 3 


Static: foundry No.3 
Lines. forge .. 
» foundry No. 3 
Dalzell, No. 3. 
Summerlee, No. 
Glengarnock, No. 3 
Gartsherrie, No.3... 134/6 
Monkland, No.3 .. 134/6 


FINISHED IRON & STEEL. 
Usual District deliveries for 


134/6 
134/6 
134/6 


tron; delivered consumers’ 

station for steel. 

Iron— £s d 
Bars(cr.) £12 to 12 15 
Angles .. .. 12 56 


to 3 united 
Nut ‘and bolt 
Hoops 
Marked bars 
(Staffs.) .. .. 1410 
Gasstrip .. ..13 0 
Bolts and nuts, 


fin. X 4in. .. 20 10 
Steel— 


Ship plates.. .. 1010 
Boiler plates .. 14 0 
Chequer plates .. 11 5 
Angles 
Channels 10 5 
Joists 


3in.togjin. .. 5 
Flats, over 5 in. 

wide andup .. ll 15 
Flats, 5in.tolfin.11 0 
Rails, heavy .. 10 10 
Fishplates .. .. 14 10 
Hoops (Staffs.) .. 13 0 
Black sheets, 24 g. 14 12 
Galv. cor. sheets, 

24 g. - 19 5 
Galv. fencing wire, 

8 g. plain .. 
Rivets, in. dia. 14 15 
Billets, soft £8/5;0 to8 15 
Billets, hard.. .. 10 15 
Sheet bars £8/10/0 to 8 15 
Tin bars .. .. 9 2 


Per Ib. 
basis, 
Strip 1 3) 
Sheet .. 1 4} 
Wire . 1 4} 
Rods 1 3 
Tubes 1 6 
Castings 1 
3 ewt. free to any 
town. 
10% phosphor copper, £40 
above price of B.S. 


15% phosphor copper, £50 
above price of B.S. 
Phosphor tin (5%), £30 above 
price of English ingots. 
Currorp & Son. 
LimrreD, 


NICKEL SILVER, SHEET 
METAL, WIRE AND TUBES. 


Per lb. 

Ingots for raising 9d. to 1/3 
Rolled— 

To 9 in. wide 1/3 to 1/9 

To 12 in. wide 1/3} to 1/9} 

To l5in. wide 1/4 to 1/10 

To 18 in. wide 1/4} to 1/10} 

To 21 in. wide 1/5} to 1/11} 

To 25 in. wide 1/6} to 2/0} 


Ingots for spoons 

andforks .. 9d. to 1/3 
Ingots rolled to 

spoon size .. 1/- to 1/6 
Wire round— 

3/0tol0G... 1/6} to 2/1} 
with extras according to gauge 


AMERICAN IRON & STEEL. 


At re unless otherwise 
tated. Dols. 


32.76 
31.00 
27.00 
32.77 


No, 2X Phila. 
No. 2 foundry, Valley 
No. 2 foundry, Birm... 
Bessemer .. .. «- 
Malleable .. .. .. 
Grey forge... .. 
Ferro-manganese 80% 
delivered re 
Bess. rails, h’y, at mill 
O.-h. rails, h’y, at mill 
Bess. billets 
O.-h. billets 
O.-h. sheet bars 


Iron bars, Phila. — 
Steel bars .. .. .. 
Tank plates oo ee 
Beams, etc. ee 
Skelp, grooved steel . . 
Skelp, sheared steel .. 
Steel hoops es 
Sheets, black, No. 28° 
Sheets, galv., No. 28.. 
Sheets, blue ‘an’l’d,9&10 
Plain wire .. .. .. 
Barbed wire, galv. .. 
Tinplate, 100-lb. box 


COKE (at ovens). 
Welsh foundry ..40/- to 45/- 
» furnace ..30/-to 35/- 
Durham & North. fdy... 47/6 
» furnace -- 39/6 
Other Districts,fndy45/-to47/6 
» furnace 32/6 to 37/6 


TINPLATES. 
f.o.b. Bristol Channel ports. 
L.C.Cokes, 20x 14,box 23/6 
28x20, ,, 47/- 
” 20 x 10, ” 33/9 


»  18%x14,,, 24/14 
c.W. 20x14, ,, 22/6 
28x20, ,, 45/3 
” 20x 10, ” 31/- 
183x 14, ,, 22/9 


Terneplates?8 43/- 


16 May 
| PHOSPHOR BRONZE. Water 
| Steam 
| Bars, | 
size 
Rollec 
Assi 
= Nail 
Squ 
8 
Keg § 
Faggc 
Bloon 
32.77 
32.77 
32.27 
130.00 
43.00 
43.00 
45.00 
45.00 
45.00 
Wirerods .. .. .. 51.00 
Cents. 
a 
a 
© 
ounds & squares ' 
3 in. to 54 in. .. 11 10 
Rounds under 
| 


ol 
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TUBES. Billets— Electrolytic Copper. Zinc Sheets (inglish). 
Up to and Single and double May 16 75 0 0 Nochange May 16 40 0 0O Nochange 
inst. 6 in, welded .. .. £13tofl4 ,, 17 7510 0 ine. 10/- eee 
Ges ..  ..533%) Tube prices Pig-iron— » 18 77 00 ,, 30/- » -« 
Water 483% are Grey, white ur » 21 — » 21 40 0 0 
Steam ..433%) now free. mottled £7 to £7 5 0 » 22 76 0 O dec. 20/- 
SWEDIsH IRON. Prices are without engage- Standard Tin (cash). Spelter (ordinary). 
Bars, hammered basis ment. All quotationsaref.o.b. May 16 192 17 6 dec. 57/6 May 16 30 2 6 ine. 12/6 
price £22 to £23 Gothenburg, net cash against » 1719810 O ine. 112/6 
Rolled Ordinary— documents there. ” 18 202 10 0 ,, 80/- , BRA 
Assortment ..| d. DAILY FLUCTUATIONS. » 21 
Nail Rod 1710 0 Standard Copper (cash). o» 22 196 0 0 dec. 120/- » 22 3110 QO dec. 7,6 
Square, round to : « & Tin (English ingots). Lead (English), 
and flats ..)18 0 0 May 16 6412 6 dec. 15/- May 16193 0 O dec, 85/- May 16 27 5 0O ine. 20/- 
Keg Steel nom. £38 to £40 » 17 6515 O ine. 22/6 » 17199 0 O ine. 120/- » 17 27 5 ONo change 
Faggot Steel nom. £30 to £32 » , » 70/- 8 27 
Single welded .. £10 to £11 » 22 6710 O dec. 5- 1“ 22 196 10 0 dec. 120,- 22 27 5 O No change 


AVERAGE MONTHLY PRICES OF EAST 


COAST- HEMATITE MIXED NUMBERS F.O.T. 


| | | Yearly 
Year. | Jan. | Feb. | March. | April. | May. | June. | July. | August. | Sept. | Oct. | Nov. | Dee. Average. 
s. s. d. s. d. s. d. 8. d. s. d s. d. & 8s. d. 3. 
1915 .. 8311 .. 88 6.. 94 8 ..107 0 ..102 6 ..101 3.. 98 9 .. 98 7h.. 96 6 0 ..124 1 ..130 O ..106 11 
1916 ..1838 9 ..140 0 ..186 6 ..122 6 ..122 6 ..122 6 ..122 6 ..122 6 ..122 6 6 ..122 6 ..122 6 ..128 1 
1917 ..122 6 128 6 ..122 6 ..122 6 ..123 6 ..122 6 ..123 6 ..122 6 ..1223 6 6 ..122 6 ..128 6 ..1283 6 
1018 ..198 6 ..128 6 6 ..123 6 ..123 6 ..123 6 ..123 6 ..122 6 ..122 6 6 ..122 6 ..122 6 ..122 6 
1919 6 1.122 6 11122 6 1.122 6 1.179 2 ..190 0 ..197 6 ..200 0 ..200 0 0 ..200 0 1.200 0 2.171 4 
1920 31220 0 2.220 0 0 0 ..260 0 ..260 0 ..260 0 ..260 0 ..260 0 0 ..260 0 2.260 0 21251 8 
1921 [2240 0 ::220 0 31180 0 21180 0 0 2.160 0 ..160 0 ..160 0 ..137 0 ..127 6 ..117 6 ..104 6 ..162 2 
1922 1.97 91 74.-100 98 6.. 97 14.. 94 7.. 93 6.. 90 9.. 89 7.. 91 1082. 95 01.93 
AVERAGE PRICES OF STEEL RAILS. 
Year. | Jan Feb | March | April | May | June | July | August Sept. | Oct, | Nov. Dec. | co 
19008 ..6 26..6 600..6 00.. 5156... 5150... 5160..5150..5150..5150.. 51580..5150..5100..516 3 
1900 ... 5 50..5 60..5 &0..5 00..5 50..5 60..5 §50..5 50..5 50..5 50..5 50..5 & @ 
108 76..5 76..5 8 
1011 .. 515 0..5150..5150.. §126.. 5126... 512 6.. §5136.. 5126.. 6126..5126..5138 
1018 .. 518 63..6 76..6.890.. 611 4 
1913 .. 615 0.. 6 14 44.. 6 12 6.. 6 12 6.. 6 12 6.. 6 12 6.. 612 6.. 6 12 6.. 6 100.. 610 0.. 6100... 6100 ..612 0 
mes... 38 66. 6 96.6 26... 6 73.6 & 
1915 .. 6106..6176..7 50.. 7126.. 712 6.. 7176..8176..9 26..9 26..9 26..9 76..10106..8 6 6 
1916 ..10 19 4..11 00 ..11 0O0..10 18 9..10 17 6..10 17 6..10 17 6..10 17 6..10 17 6..10 17 6..10 17 6..10 17 6 ..10 910 
1917 ..10 17 6..10 17 6 ..10 17 6..10 17 6..10 17 6..10 17 6..10 17 6..10 17 6..10 17 6..10 17 6..10 17 6..10 17 6 ..10 17 6 
1918 ..10 17 6..10 17 6 ..10 17 6..10 17 6..10 17 6..10 17 6..10 17 6..10 17 6..10 17 6..10 17 6..10 17 6..10 17 6 ..10 17 6 
1919 ..10 17 6..13 76 ..18 76..13 7 6..15 0090..15 10 0..16 O0..16 10 0..16 10 0..16 10 0..16 10 0..17 50 ..14 12 11 
1920 ..18 15 0..19 50 ..20 7 6..22 090..23 00..23 00..24 00..25 00..25 00..25 00..25 00..25 00 ..22 18 11% 
1921 23 50..20 40 ..18 00..17 00..15 00..15 00..14 00..14 00..14 O0..11 12 6..10 100..10 00..15 4 83 
1922 9100..9100..9100.. 9100.. 9100... 9100..9100.. 9 00.. 8150.. 8150... 8150..8150..9 2 


JACKS 


WINCHESTER HOUSE, OLD BROAD ST., LONDON, 


11, OLD HALL STREET, LIVERPOOL. 
EXCHANGE BLDGS., PORT TALBOT. 
5, MURZBAN ROAD, BOMBAY. 
1, LALL BAZAR, CALCUTTA. 
ANGAPPA NAICK STREET, MADRAS, 


PIG IRON 


ROYAL EXCHANGE, 
MIDDLESBROUGH. 


SCOTCH, MIDDLESBRO’, HEMATITE, BASIC, 


IRON & STEEL SCRAP . 


COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE, 


WILLIAM COLVIN 


18, BENNETTS HILL, BIRMINGHAM. 


1, HONG KONG ROAD, SHANGHAI. 
31, RAFFLES PLACE, SINGAPORE. 
JAVA STREET, KUALA LUMPUR. 
5, SHAFFRAZ ROAD, RANGOON. 
COX’S BUILDINGS, KARACHI. 


SPECIALS, &c., 


E.C.2. 


OMPANY, 


(93, HOPE STREET, 
GLASGOW. | 
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May 24, 1923. 


SMALL ADVERTISEMENTS. 


Notice. 

Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals counting 
two, average 7 words per line. Minimum 
charge for one insertion 3/-. 


SITUATIONS VACANT AND WANTED. 


DVERTISER, with extensive knowledge and ex- 

perience of modern methods in Machine Moulding, 
and good organiser, desires position as Foundry and 
Pattern-Shop Manager. Highest references.—Keplies 
to Box 468, Offices of THe Founpry TRapge JOURNAL, 
Bessemer House, 5, Duke Street, Adelphi, London, 
W.C.2. 


NOUNDRY MANAGER (age 36) desires position as 
Manager or Foreman; 23 years’ experience of all 
branches of the trade; 12 years’ special experience in 
production of high-grade Motor and Aero Castings in 
Iron, Aluminium, and Brass.—Box 448, Offices of THE 
Founpry TrRapeE JOURNAL, Bessemer House, 5, Duke 
Street, Adelphi, London, W.C.2. 


ASSISTANT FOREMAN MOULDER wanted for 
4 Brass Foundry in North of England; must be 
experienced in large Liner Castings and have a general 
knowledge of Commercial work.— Write full particu- 
lars of experience, age and wage required, enclosing 
copies of recent testimonials, to Box 460, Offices of 
THe Founpry TRADE JOURNAL, Bessemer House, 
5, Duke Street, Adelphi, London, W.C.2. 


YOREMAN MCULDER required for a Scottish 
Steel Foundry; must be experienced in Green 
Sand work, competent. to handle unskilled and semi- 
skilled labour: Foundry capacity, 100 tons per week ; 
open shop; state age, experience, and salary required. 
Apply Bex 442, Offices of The Founpry ‘TRADE 
JouRNAL, Bessemer House. 5, Duke Street, Adelphi, 
London, W.C.2. 


AGENCIES. 
AGENTS wanted for all parts of the country, on a 


commission basis, to sell a Refractory Lining for 
Cupolas, etc.; must have good connections amongst 
Iron and Steel Foundries.—Apply, giving full par- 
ticulars, to Box 452, Offices of THe Founpry TRADE 
JOURNAL, Bessemer House, 5, Duke Street, Adelphi, 
London, W.C.2. 


PARTNERSHIPS. 


A CTIVE PARTNER required for Foundry and 
4 Engineering Business, with about £1,000 capital ; 
required for extension.—Box 458, Offices of THE 
Founpry Trade JournaL, Bessemer House, 5, Duke 
Street, Adelphi, London, W.C.2. 


PUBLICATION. 


WORKS, FOUNDRIES and 
FOUNDRY PLANT.—Complete lists of the 
Engineers, Iron, Steel, Brass and Aluminium Foun- 
ders in Great Britain and Ireland, and also classified 
lists of Manufacturers and Suppliers of all Foundry 
Plant and Requisites, is contained in ‘‘ Ryland’s Direc- 
tory of the Colliery, Iron, Steel, Tinplate, Metal, 
Engineering, Hardware and Allied Trades.’’ Published 
by Eagland & Co., Ltd., Bessemer House, Adelphi, 
London, W.C.2. Price 42s. bound in cloth, 52s. 


morocco, net. 


MACHINERY. 


MACHINERY, PLANT, &c. 


Powerful DOUBLE-GEARED BORING MACHINE, 
spindle 6 in. diam. ; tapping motion; table 1,086 in. x 
10 ft. 6 in.; by J. Hetherington & Sons. 

18 in. Swing Duplex VERTICAL BORING and 
TURNING MILL, two balanced heads, two 12 in. 
diam. four-jaw chucks; by Webster & Bennett, Ltd. 

VERTICAL BORING and TURNING MILL; table 
4 ft. 3 in. diam. : two tool boxes on cross slide: by the 
Bridgeport Machine Tool Works, Ltd. 

36 in. Colburn VERTICAL BORING and TURN- 
ING MILL, with 30 in. chuck plate. 

Nine nearly-new LOCO-TYPE BOILERS: 10 
N.H.P. ; reinsure 150 lbs. working pressure. 

HORNSBY WASTE HEAT WATER-TUBE 
BOILER, about 40 h.p. ; reinsure 160 lbs. pressure. 

“GALLOWAY” BOILER, 24 ft. x 6 ft. 8 in. 
diameter ; reinsure 100 Ibs. pressure. 

Catalogue of Stock Machinery, 6,000 Lots, 
Free on application. Inspection invited. 


THO* W. WARD, LTD., 
ALBION WORKS, SHEFFIELD. 


MACHINERY.—Continued. 


OOTS BLOWER for Sale, No. 3, by Thwaites, in 
good condition.—Apply, Biacktey, & Co., 
Lrp., Sandyhills, Shettleston, Glasgow. 


mpwo NEW RUMBLERS, strong and well finished ; 
geared drive; £22. Root’s Blower, large size, 
£7 10s., f.o.r.—Apply 554, Fishponds Road, Bristol. 


FOR SALE. 


Two 300-kw. Belliss B.T.H. LIGHTING AND 
TRACTION SETS, compound wound; in first-class 
order, with Condensing Plant and Switchgear. 

Two 500-kw. Belliss B.T.H. ALTERNATOR SETS, 
2.000 volts, single-phase (Engines will be sold separ- 
ately if required), with Condensing Plant. 

Four Babcock Land Type BOILERS, 8,500 lbs. 
capacity, 160-180 lbs. press. 

One Mixed-pressure Belliss TURBINE, with 1,000- 
kw. single-phase ALTERNATOR (2-phase carcaée), 
2,000 volts, 60 periods; and 333-kw., 500 volt D.C. 
GENERATOR, connected tandem, complete with 
CONTRAFLO CONDENSER and MOTOR-DRIVEN 
PUMPS. 

One MOTOR GENERATOR, 250 kw., comprisirg 
single-phase Synchronous Motor, D.C. Compound 
Generator, 200 kw., and D.C. Shunt Generator, 150 kw. 


COUNTY BOROUGH OF CROYDON ELECTRI- 
CITY WORKS, FACTORY LANE, CROYDON. 


\ ANTED.—3-ton CUPOLA, with staging, ex 

London area preferred. Must be in good con- 
dition and cheap.—Box 464, Offices of THe Founpry 
TRADE JouRNAL, Bessemer House, 5, Duke Street, 
Adelphi, London, W.C.2. 


PROPERTY. 


TOR SALE.—Well-established General Iron, Brass 
and Aluminium Foundry, near London, rail 
way and tidal river. Now engaged upon Machinery, 
suilders’ and Iron Castings.—Box 462, Offices of THE 
Founpry TrRApE JourNAL, Bessemer House, 5, Duke 
Street, Adelphi, London, W.C.2. 
JOUNDRY BUSINESS FOR SALE.—Tron and 
Non-Ferrous; in full work; employing from 35-40 
hands. Good clientele, with excellent prospects of 
further good business.—Box 466, Offices of THE 
Founpry Trape JouRNAL, Bessemer House, 5, 
Street, Adelphi, London, W.C.2. 


PATENTS. 


| Gena Advice, Handbook and Consulta- 
tions Free. KING’S PATENT AGENCY, 
LIMITED, Director, B. T. King, Regd. Patent 
Agent, 146a, Queen Victoria Street, London ; 36 years’ 
references. 


The Proprietor of British Patent No. 144,625, dated 
June 9, 1919, relating to 
IMPROVEMENTS IN UNDERFEED FURNACES. 
is desirous gf entering into arrangements, by way of 
licence or otherwise, on reasonable terms, for the pur- 
pose of exploiting the above patent and ensuring its 
practical working in Great Britain.—All inquiries to 
be addressed to B. Sincer, Steger Building, Chicago, 
Illinois. 


MISCELLANEOUS. 


{ILES.—Twenty tons of New Files by best 

American makers. Flat, Hand, Round, Square 

and Three-square in bastard; second cut and smooth ; 

surplus stock; no reasonable offer refused.—Box 368, 

Offices of THe Founpry Trape JournaL, Bessemer 
House, 5, Duke Street, Adelphi, London, W.C.2. 


ENQUIRIES SOLICITED FOR PATTERNS; 

quotations by return. Our works are well-equipped 
for turning out good work at reasonable prices. Cast- 
ings also supplied, if required, in all metals.—E. CiEc- 
HORN, Pattern Works, St. Martin’s Gate, Worcester. 


(NATERING (Worthing).— Special attention given te 
Catering for parties. Best food, lowest price. 
Private Hall close Sea.—167, Montague Street. 


OR SALE, at low prices to effect immediate clear- 
ance, 38 practically new M.S. Tubes, suitable for 

use as Cupolas. Length, 16 ft. 9 in. : diam., 3 ft. 6 in. ; 
plate, 3 in.; at £15 each. Also 50 M.S. Tubes, 22 ft. 
high, 5 ft. 6 in. diam. x 4 in. plate, suitable for large 
Cupolas, at £45 each, f.o.r. Queensferry. Satisfaction 
assured. Also several M.S. Tanks at scrap prices.— 
Write Dan. P. Owen, Head Office, Bath Lane,Swansea. 
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